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PREFACE. 



The first thought of this little book was suggested by 
an Optician, who, having a large sale for Microscopic 
Objects, and being often perplexed by the questions of 
his customers, as to the, nature of the objects before 
them, requested*me to wTfite a" Catalogue of the Slides 
in his cabinet) to v^ich'he might refer the inquirer. 

It was* ft' pleasant occup^tioii'; find, as drawer after 
drawer was bjlened, and every • slide examined, the 
descripition of each swelled the smrScEL pamphlet into this 
little book, whose object is solely' ttf accompany the 
Object-lf)ox • and explain its contents. * There are no 
engravings;, because the mounted objects are the truest 
and best iiJtidtrstions, infinitely more interesting than 
the highest deline£;tiions of art.- A little expense and a 
little trouble will procure them ail. 

Microscope books thete*^ are many, and some of them 
most excellent ; such as 

' Quekett on the Microscope,^ 
' Carpenter on the Microscope,* 
' Hogg on the Microscope,' 
' How to Work with* the Microscope,' by Beale ; 
but although they abound in illustrations, and give all 
necessary information for preparing objects, I ha' 
myself expenenced how much more ia \e«iiv\. \s^ 
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careful study of one slide, the disseetion of one flower, 
than by many hours of mere reading and looking at 
pictures. 

That these works are not read attentively or well 
understood by many young persona, who now purchase 
Microscopes and collect objects, seems probable &om 
thel-emarks which are made and the questions that are 
asked when looking at preparations from the Vegetable 
and the Animal Kingdom. We not unfrequently hear 
the section of an Echinus spine pronounced "very 
pretty, exactly like a crochet pattern" — the Echinus 
itself being an unknown thing. Spicules of Holothuria 
or Gorgonia are brilliant little clubs and crosses ; but 
what a Holothuria is they cannot imagine. The foot (rf 
a Dytiscus, with its, cluster of suekeFs,.iQ like the eye of 
a peacock's feather j Cells -of spii^ fibrenfithing more 
than coils of variegated wire ; and the bead of Rhingia, 
with its wonderful fi}"es, is looked at as a beautiful piece 
of network. It-istlie design of this Catalogue to give 
simply that elementary knowledge of Veget&tle and 
Animal Physiorogyj.prhich will enable the yocng student 
to understand the -SMes ,in the Objeot'-bbi, and excite 
the desire to learn miif^'from better hi^dfe.- . 

It is also hoped thai''ifiany wiltbS led to purchase 
the preparations of Whole-ihount^d Insects, and by the 
careful study of them take the first steps into the wide 
and pleasant field of Natural History. As the ear is 
educated by the study of music, ao the eye is educated 
kby a habit of observation. An artist's eye catches the 

UQtest tint of colour, observes the minutest curve in 
utline; a physician's eye scans quickly and reads 

ieply the confiised or obscure Siagnosva ol ^sawsa, 
b^perceired by otherSj and every ■\me\Q.^Vfc'5^t^e\i'C% 
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face or movement of the body is to him an index of the 
inner life; the naturalist's eye^ quickened in all its 
powers by observation^ sees the folding of a leaf^ the 
spot upon the wall^ the track of an insect on his path^ 
where the untrained eye sees nothing. The Microscope 
gives this trainings if it is rightly used^ that is^ with 
intelligent inquiry^ with careful reading on the various 
subjects^ as they are suggested by mounted objects^^ 
and observation of the living creatures in this beautiful 
world around us. 

None but those who have enjoyed it can tell how 
refireshing and uplifting to the spirit is an hour at the 
MicroBeope-*'an hour of thoughtful^ reverent study of 
the wisdom^ power^ and love of Qod in creation. 
Science^ when it is merely ^^ la grande curiosit^/^ or 
when pursued for selfish pleasure and ambition^ is liot 
the end for which the Microscope was given to us. 
There must be a link with the unseen and the 
ETERNAL, a Ught from the true wisdom, if our ways are 
to be the ways of pleasantness, and our paths to end 
in peace. 

WooDBATON Rectory. 



• ** Kirby & Spence*8 Entomology.** 
" InBecta Britannica.'* 

" Westwood's Introduction to Entomology.** 
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** Johnstone on Zoophytes.** 
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PREFACE TO SECOND EDITION. 



In preparing a second edition of this little work, I 
have added, besides uotices of many new objects now to 
be obtained, two chaptcrsj one of which touches upon a 
new class of objects, which, I doubt not, will become 
very popular; they are especially adapted for the 
Binocular Microscope, and the new three-inch Object- 
glass; I mean those very small moths called Micro- 
Lepidoptera, which develop from leaf-mining, leaf- 
rolling, and tent-making caterpillars. 

The second new chapter is on " Injected Anatomical 
Preparations," noticing those only which are advisable 
for young students of Natural History, leading them to 
the interesting study of Comparative Anatomy, and 
giving, as concisely as possible, the needful information 
concerning the structure and office of the oi^ans 
injected. 

It was objected to my 6rst edition, by a scientific 
critic in the 'Microscopic Journal,' that I had "a 
tendency to write, which is a damaging propensity 
where conciseness is of value." I must answer this 



rhe chief end of thia new plan of mine is to give 
a Hand-book for the Microscope, to be used as hand- 
books are, in the presence of the objects themselves, 
and not as a mere scientific catalogue, with hard names 
and notices, which presuppose a greater amount of 
Bcientific knowledge than young students ever possess. 
It is written for the young of both sexes ; possibly 
my own daughter has involuntarily guided my pen 
in writing, to awaken deeper interest than merely 
Bcientific arrangement could give, to kindle a high and 
holy love of the beautiful as the expression of Divine 
Wisdom, to give with the little Microscopic Moth, not 
only a curious wonder at its minute perfection, but a 
glance at its former life and development ; also to 
give, when looking at an injected preparation of 
animal life, a hint of the myatery that lies beneath the 
ohject before us. 

To sit for an hour at the microscope, and pass slide 
hfter slide upon the stage with superficial attention, is 
not a worthy oeeupation for the great spirit within us, 
ncsther is it sofe for the finite and frail intellect of man 
to enter upon scientific research into the organisms, 
lystemB, and theories of life, without the brightening 
influence of forethought as to Him who hath woven the 
intricate web of Creation, aud afterthought as to the 
purpose for which all, and especially the human frame, 
is so fearfully and wonderfully made. In those in- 
jected preparations He subject of deep thought; if 
such the care and wisdom bestowed upon the tene- 
, what must the indweller be, and -w^ia^ 
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destination? If so delicate tlie adjustment^ so ( 
the meclianisin^ of tlie mortal instrument^ wha 
use and to what r^ht purpose should it be pu 
possessor? 

Thus explaining why I talk over the Micr( 
truist that I shall find my apology in many 
hearty who will thus be led to link order and 
sciience and everlasting truths in pleasant^ th 
hours with my little HiEmd-book. 



WooDBATON Rectobt ; 

JprU, 1863. 
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OBJECTS FOR THE MICROSCOPE. 



INTRODUCTION. 



**The microscope is an optical instrnment by means of wbich we are 
enabled to see objects or parts of objects too minate to be seen with 
the naked e3^e ; the name being taken from two Greek words, punpov 
(mikron), a little thing, and aKowkio (skopeo), I look at." — Lardner. 



^ ON THE USE OF THE MICROSCOPE, 

Although a minute description of the construction of the 
niicroscope would be out of place in this small woric, and 
involve more of the science of optics than could be 
nnderstood without diagrams and much knowledge of the 
laws of light, yet it will be useful to give a few hints on 
the practical mauagement of a newly-purchased instru- 
ment. 

Assuming the student to be desirous of obtaining an effi- 
cient instrument at a moderate cost, he cannot do better 
than procure what is ordinarily termed a student's micro- 
scope, which may be obtained from £3 3*. to £5 5*. 

The following makers supply well-finished microscopes at 
low prices: — Amadio, 7, Throgmorton Street; Baker, 243, 
High Holbom; Highley, 70, Dean Street; Home and 
Thornthwaite, 121, Newgate Street; Ladd, 11, Beak 
Street, Regent Street ; Newton, 3, Meet Street; PeUischer, 
88, New Bond Street ; Smith, Beck, and Beck, 6> Coleman 
Street ; Wood, 74, Cheapside. 

It is a diScult and delicate matter to treat tV^ i.^^\cv- 
Joending^ of a microscope — ^the makers are evety ^eaxSjCKgtw- 
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ing and perfeetmEt their inatraments. Those who can a 
one of Powell and LeaJand's, Ross's, Dallmejer's, or 5 
and Beck's, will bi truth have all the assistance that art ol 
can give to our natural eyesight. But for those who tal 
natural history as a recreative science, and liave not a 
sum at command, I would specially advise the choice 
instmment in the first instance of such a make tha 
yarious powers and appliances can be afterwards fitt 
the student advances in the study. 

The small binocular made by Messrs. II. and W. Cn 
of Regent's Canal Docks, cannot he too highly praised 
of which some short account may be acceptable. 

It had long been a 
demta with micro scopis 
obtain the advantage of 
cular vision with stereos 
effect. Mr. P. U.Wenhai 
the successful adapter o 
stereoscopic principle t( 
microscope, which the fo 
ing extract from 'Recn 
Science'* will clearly exp 
The result is obtaine 
the introduction of a i 
but very accurately foi 
double reflecting prism, 
mediately above the ol 
glass, so as to intercept 
the rays of light which 
through it. Fig. 1 wil 
plain the principle : — A ; 
Dody of an ordinary n 
scope ; at B a square hi 
cut, through which the ; 
c is made to slide so fai 
its edge will just reacl 
central line of the obje 
3 vols. foap. Ito, Qroombridge and 
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and should be made to draw back so as to clear the aper- 
ture altogether, when the tube a acts as a smgle micro- 
scope. When the prism is thrust in, it coDects a portion 
of the rays, and reflects them to the opposite side of 
the tube, where an opening is made large enough to allow 
them to pass through, into the supplementary body, 
E, which in size coisresponds to the main tube; the re- 
mainder of the rays pass uninterruptedly up the principal 
body. 

Kg. 2 is an enlarged outline 
of the prism. Let e b be a ray 
of Ught having passed througn 
the object-glass and entering the 
prism at right angles at the point 
p ; passing on, it is intercepted 
by the surface a b, which being 
inclined within the angle of totd 
reflection, the ray is reflected 
towards h, from which point it 
is again reflected in the mrtetion 
required. If the prism be cor- 
rectly made, and of the smallest 
size possible for admitting the 
pencil, the diflference between the 
direct and reflected image is 
scarcely observable; a faulty 
prism therefore can be easily detected. 

The adjustment for difference of distance between the 
eyes is effected by means of the draw tubes ; if they are at 
the utmost limit of proximity when dose in, by drawing 
them out they can be made to suit every position of eye- 
sight. This is very conveniently done by means of a rack 
and pinion movement, as shown in Pig. 3. 

The opaque principle of illumination should be used jn 
all cases where possible, as this gives to objects a more 
natural appearance. The effect upon looking through a 
binocular microscope for the first time is very striking ; 
many peculiarities are instantly presented to VJftft ^'^^^^\5iRV^ 
with a single body, wojIA, be observed m\Xi d\Stfsvi^\s^ v '^ 




Fig. 2. 
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instrument figured ia one of tliof-e exhibited by MeSi 
Crouch at the Manchester Exhibition of Science i 




The advantage of the binocular ia chiefly in the rem 
it gives the ejea, which have no unequal and lumatuial 
strain. 

The field of vision ia extended, and objects are seen in 
relief, round, life-like, and distinct. The joints of insects 
are seen in a wonderful manner, the ball and socket joints 
and hinge joints, if well prepared, are now perfectly realised; 
tlie hairs of plants and animals are seen in their true posi- 
tion; Huckera, eapecinlly those on the foot of DyticuB, * 
preseat fiiemselves in the erect aLtUtade o^\\&i,tiadDuitoiDs 
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mounted dry on a bkck disc exhibit their form and mark- 
ings, as if the more elaborate parabolic reflector was beneath. 
To test this, obtain a slide of Heliopelta,or of Tsthmia enervis, 
or of Arachnoidiscus, which will show the advantage of the 
binocular with a very moderate power. 

Possil foraminated shells (Barbadoes) . 

Spicules of gorgonia. 

Section of Eush. 

Capsules of Moss. 

Any of these wfll answer the same purpose. 

Whilst adding a few thoughts to this introductory chap- 
ter, let me answer one or two questions not unfrequently 
put to me. 

How much does this microscope magnify ? 

That is, a small binocular with simple eye-piece, and three 
object-glasses of two-inch, one-inch, and haK-inch focus. 
The scale of magnifying power varies with different makers; 
bat if I give my own microscope as an example, it will help 
to make others understood. 

The tworinch object-glass, which has an angular aperture 
of 15°, will magnify twenty-five diameters, or 400 times 
sap)&rfieial measurement. 

The one-inch object-glass has usually about 23° angular 
aperture, magnifies fifty to sixty diameters, or 960 times 
superficial measurement. 

The half-inch object-glass has an angular aperture of 60° 
or 65°, and consequently magnifies 120 diameters, or 1920 
times superficial measurement. 

Again, I am asked. What is the angle of aperture ? 

This cannot here be explained beyond the brief state- 
ment, that it is the angle made hy two lines from opposite 
sides of the aperture of the ohject-glass with thepoini of the 
focus qf the lens, A diagram is necessary to make this 
quite clear. 

The two-inch object-glass requires a certain distance, as 
at A, to bring the object under examination into distinct- 
ness or focus. 

The incbj balf-inch, quarter-incli glasses, iwsjxa^ TusKSXSit 
and nearer approach to the object fox ttxe a«Ci^ Y^T^^'^ifc^ 
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The angles so made by the dotted Hues are measured fy 
a gradnated semicircle of 180°, under peculiar manage- 
ment of light well known by opticians, but beyond oar 
present inquiry ; and denote tie number of extreme lateral 
rays which the object-glass admits. 



I 



.□ 



■□ 



The larger the angle the gniater are the number of r 
admitted and the more brilliantly the object is illuminate! 
the greater, consequently, is the defining power. Experi- 
ment has shown that obliquity of light is needful for the 
Eerception of the most delicaffi markings, and that an out- 
ne visible with an object-glass of small angular aperture 
admitting but few oblique rays, as in fig. 1, would be filled 
up with lines of beauty, and striie of inconceivable delicacy 
under an object-glass of large aperture, as fig, 3, whicn 
gives it an oblique illumination. 

The markings on butterfly scales and the valves of Dia- 
tomacEEC will illuatrate this. 

Again, it is asked. What is that particular fault which 
object-glasses b^ inferior makers are hable to, called 
spnerical aberration ? It is when objects at the circum- 
ference of the field are not m focus at the same time as those 
in the centre, or when part of a smgle object fades away 
towards the circumference. 

Another fault is chromatic aberration, when coloured 
fringes surround the object under examination, whereas a 
achromatic lens shows a clear colourless field and a pureliu 
bright object. 
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Defining power, not the magnifying power, is the thing to 
care for; we want to see the real structure of an object, not 
an exaggerated representation; and those are the best glasses 
which transmit dear light, give a perfectly flat field, and 
by which we see sharp distinct lines in the object we are 
investigating. 

I will but add a few practical hints on the management 
of the microscope : — 

Do not imagine that an expensive apparatus is necessary. 
The greatest discoveries have been made with the simplest 
instruments. 

Have good object-glasses, and do not waste money on an 
elaborate stage. 

Use low powers in preference to high ones, unless abso- 
lutely necessary ; and, remember, we do not want objects 
Magnified so much as we want them defined. A clearly- 
defining low power is the best working glass. 

A few simple tools will be sufficient for all purposes of 
dissection and examination, viz. — 
SUdes of glass. 

Circles and squares of thin glass. 
A pair of forceps, 
A lancet. 

A few needles, fixed in handles. Split one end of a 
match, and tie the needle in with some waxed silk. 
Two or three camel-hair pencils- 
Six watch glasses. 

These are all that are absolutely necessary for daily 
study. 

FOE MOUNTING OBJECTS. 

This need not be a difficult or expensive process ;, but to 
succeed with, insect preparations time and experience are 
essential. The easiest beginning is with vegetable speci- 
mens — cuticles, poDen, &c., — and with palates which are 
mounted in fluid. 

You must have a turn-table, price 6*. to 8^., and make 
a cell on each glass slide you mean to use, with gold size 
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I, sr Brunswick black. It is better to see this done thanH 
l^iead the best descriptiou of "how to do it." AsmaB' 
I bottle, of gold Bize or Brunswick black costs 6d. 
\ Make a solution of salt and wat«r ; be careful tliat it is 
f .very clean, and better use distilled or filtered water — five 
grains of salt to one ounce of water. This is the best 
f preservative ioT palalei. 

I Pure glycerine — a small bottlcj Is. Tliis is excellent for 

[ leaves of moss and cuticles; but they also mount very well 

I and more easily in Mi, Topping's liquid; one part of 

I acetate of alumina to four parts of distilled water, 

I Let your cells be quite dry; it is better to make a dozen 

F or more at once and keep them by you. MTien required, 

*■ fix the slide upon the turn -table, put a drop of the liquid in 

the cell with a camel-hair pencil, then lay the object in it. 

Have a thin glass cover ready, and let it gently fall ovct 

the cell. Remove the superfluous moisture with a little 

sponge or blotting paper; and then, with a steady hand, 

take a brushful of Brunswick black, make the revolving 

table run round quickly, and, touching the edge of the 

cell, a circle of the vajnish wiB safely fis it. Let the 

vamish be thin, and the circle also; for it dries better, 

and there is less danger of "its running into the cell -contents. 

The next day go over it again, making the circle thicker 

and wider. 

FOR MOUSTINO (N BALSAM. 

Have a bottle of clear, pure Canada balsam— it costs Is. 
A httle spirit of turpentine, Sd. ^m 

Spirits of wine, one outicc. Is. ^^| 

A brass table or tripod. ^H 

A spirit lamp. ^H 

Solution of caustic potash. 

The use of balsam in preparing insect parts is not only 
to preserve, but to show the structure of the object. When 
, properly apphed, it enters into the minutest parts, dis- 
placing the air, and rendering the external tegument — 
hairsj spines, or snckers — perfectly transparent. 
" ^it.tf^'^ncej many young stuieata, aim.ciM3 ,^»i 
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leg of a j3y, or of a beetle, clip it off, and put it under the 
microscope. They are somewhat disappointed at seeing 
indistinctlj a row of black joints, and nothing more. 

Let that leg be first soaked for a few days in a little 
potash and water, to soften it and dissolve the internal 
substance; then washed in clean water and dried; then 
soaked for a few minutes in turpentine, and finally mounted 
in babam : every joint wiU be clear, every hair visible, 
the pulvillus transparent, and the structure admirably 
displayed. 

The same results are obtained with the eyes, tongues, and 
wings of all insects. 

The actual mounting is a matter of experience : to keep 
out air bubbles is the great and only difficulty. 

Place a slide on the brass table, over the spirit lamp, and 
when heated moderately put a drop of balsam in the centre 
of it; let this also become warm, but not very hot, and then 
lay the prepared object in it. As bubbles arise, skim them 
off with a needle, and take care that the balsam does not 
ioU, or your specimen is lost ; — ^it will be full of obstinate 
air bubbles, irrevocably fixed in the tissue. When it looks 
clear, examine under the microscope, and if all right replace 
it on the table, and having previdtisly warmed a thin glass 
cover, let it drop gently over the object. 

Dry it on the mantelpiece, or a stone slab, and then clean 
the slide by scraping off the balsam and washing it with a 
little turpentine; or soda and water will clean it nicely; 
only if it is le/i in the solution, it will unsettle the balsam. 

Try experiments for yourself, and do not be discouraged 
ty a great many failures; neither be satisfied with bad 
mounting, half-prepared obje<jts, and untidy slides. 



PART I. 

OBJECTS PROM THE VEGETABLE KINGDOM. 



" Search out the wisdom of Nature, — ^there is depth in all her doingps. 
She hath on a mighty scale a general use for aU things ; 
Yet hath she specially for each its microscopic purpose. 
There is use in the prisoned air that swelleth the pods of the lahumum. 
Design in the venomed thorns that sentinel the leaves of a nettle, 
A final cause for the aromatic gum that congealeth the moss around 

a rose, 
A reason for each blade of grass that raiseth its small spine." 

Proverbial Fhilosophtf. 



€t 



On every herb on which you tread 

Are written words which, rightly read, 

Will lead you fi^m earth's fragrant sod 

To hope and holiness and God." Anon, 



CHAPTER L . 

In every collection of objects for the microscope we find 
many preparations from the vegetable world — slides of 
cuticles, fibro-cells, pollen-grains, raphides, &c., &c. ; and few 
lose more in being hastily looked at, as merely pretty 
objects, without that knowledge of flower-life which alone 
can enable us rightly to appreciate them. 

If we are wholly ignorant of the structure of plants, their 
uses, their variety, and the secret mechanism by which their 
life is renewed day by day, we are apt to look at these slides 
for mere amusement, for the lust of the eye, pleased as a 
child or as a savage with strange forms or brilliant colours. 
Therefore, before we take them up, it will not be unprofit- 
able to learn if we do not know, and refresh oux memo^ \£ 
we have once known, something of the myatenea ol ct^\^\v 
h vegetable life. 




IE VEGETABLE KINGDOM. 

Thousands of years have passed away since smgA 4 
sang the praises of God when He had finished the fairl 
of creation, and — looking upon the lowliest herb of thej 
as upon the birds of the air, the living creatures oT 
deep, wide sea, the beasts of the earth, and man, thej 
of ail — " behold it was very good." Thousands of J 
have passed away ; man has ciianged, it may be thai 
lower creatures have partaken of his fall ; but of the 8 
tifnl flowers and the stately trees we have no reasa 
beOieve that there is aught in them that offends f 
Maker ; we fearlessly search into the recesses of i 
being, and behold they are woiidrously beautiful and^ 
"Very good." 

A flower-plant has been likened by linger,* a Ger 
botajiist, to " a most skilfuUy planned chemical laboratory, I 
a moat ingenious mechanism for the display of physicu I 
forces, and one of the simplest, and consequently one of the , 
most sublime, structures ever designed or executed." J 

He also likens the growth of a plant to the building 1 
of a glorious edifice; he compares the cells of vegetaUa j 
life, in their varied forms and sizte, to the stones of sj I 
building forming a kind of masonry. In some parts oT I 
a plant the cells are long, and form pipes or cylinders, 
or they are condensed and thickened into fibre. In the ] 
cuticle of leaf and flower we have flattened, oblong, or ^ 
crenellated cells, wliich, as a tessclated pavement, protect 
the more delicate machinery within. 

We find, with the help of a microscope, not only this, 
but also the store chambers of cell-contents where the 
materials for the plaat edifice are coUected and preserved. 

Again, in the building of a plant there are air^passages 
resembling regularly-shaped rooms, or romantic caves, or 
microscopic grottos, terminating in what are celled stomataj 
which storaata have folding doors or vaJves to open or 
shut at pleasure, so that the au- circulates freely throurfk 
the plant organism. These are mostly on the under side 
of a leaf, so the under cuticle is the one we mount f oe 

' Unger'e Letters.' 
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observation, and we shall notice these stomata more par- 

ticnlarlj when the slides are described. 

The origin of every plant is a single cell. The per- 
fection of a plant, from the tiniest moss to the loftiest 
oak, is in a countless multitude of simple cells containing 
various substances needful for its growth, and of an infinite 
variety of shape and substance: for some cells are very 
thick ; some are dotted, to allow of the circulation of air in 
the deep recesses of the stem ; some have variegated walls 
produced by its secondary deposits, like fibre coiled around, 
and these fibro-cells are abundant in some plants. We 
have them from the Oncidium and Opuntia. Some cells 
of spiral fibre act as trachea or breathing organs, or give 
lightness and elasticity to a stem. They are abundant in 
strawberry leaves, vine leaves, rhubarb stems, spinach, and 
there are beautiful examples in the slide of spiral cells from 
the balsam. Much more can be learnt from the examina- 
tion of the fresh plant, because of the difficulty of preserving 
cells and their contents. Is it not wonderful to think of a 
little plant having its store chambers secreting starch, sugar, 
gum, oils, raphides, colouring matter — aye, and beautiful 
crystals floating in the cell-fluid, or suspended, as are the 
cystolithes, in the cell-chambers of the nettle tribe ? 

The very knowledge that such things are^ and that they 
may be seen in an infinite variety, will lead us first to look 
at these slides understandingly, then to seek further by 
examination of living plants. This will induce us to study 
such books as Quekett's ^Histology,' ^Carpenter on the 
Microscope,' 'Mohl on the Vegetable Cell,' ^ Schacht on the 
Microscope,' ' Unger's Letters,' &c., &c. Then we shall see 
our microscope worthily, and our cabinet of objects will 
cease to be a mere toy, 

SHAPES OF CELLS. 

As the object of this little book is to excite and not to 
satisfy the desire of an inquiring mind, let me here 
suggest that it. is well to prove all things ; and befoie '^qxjl 
quite believe that every Rower and plant \s TasAa xs^ ^i 
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single cells of varied form, examine for yourself thuB^ 
Take a flower, a few bits of stalk, a lily leaf, or small pieo 
of rhubarb stalk, another of cucnmber, a thin slice of raff 
potato, a wallflower, or a primrose — any flower; macerate 
it in water for a day or two, until it begins to decompose, 
and the smallest portion placed under the microscope witii 
a drop of water will show you the now separating cells of 
various shape : those in stalks oblong or cylindrical j those 
in the surface of petals and leaves square, or round, or 
hexagonal, or irregular, with zigzag boundaries, or papilli- 
form, as in the Geranium, Sweetwilliam, &c. ; those of the 
parenchyma or pulp of the leaf generally oval. In looking 
at these, you will certainly find a variety of contents which 
are seldom preserved for any length of time, and which you 
most, therefore, observe in the fresh and hving phrnt, 

CELL- CONTENTS. 



In the shce of potato you will find every cell crowded 
with starch- granules, that is, if it is a good potato; for starch 
is to the potato what fat is to an animal, and if it is in 
"good condition" the cells should be full of it. The teat 
of this is a drop of tincture of iodine, which turns the starch 
granules to a beautiful blue or violet colour; and a diseased 
potato with empty cells will therefore be detected by a drop 

I of that same iodine. 
In the stem of a lily you will find starch-grains, mixed 
with green granules of chlorophylle, a kind of vegetable wax, 
which gives the green colour to leaves. 
All our farinaceous plants contain abundance of starch, 
especially wheat, barley, oats, maize, rice, arrow-root; and 
the granules difi'er from each other in size and form bo 
decidedly, that they cannot well be mistaken by a careful 
observer. They are prepared for the microscope, and sold 
as polariscope objects, because the examination of a starch 
granule with polarized light shows it with a beautiful black 
cross, revolving with the polarizer; or, if over a aeienite 
stage, H brilliant play of colours is obtained. 
Besides starch-grains and cldorophylle, you will find 
! ; 
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flomethmg else in the cells of that lily stem, which I select 
as an easy one to obtain in any garden. In some cells, not 
ia all, you will probably observe a lai^r granule, with a 
lesser one within, or perhaps several lesser ones ; the large 
grannie is the nucleus, the minute inner ones the nucleoB; 
uiey are the supposed origin of new cells, and much that is 
exceedingly interesting has been written in the works before 
referred to : ' Mohl on the Vegetable Cell / ' Hofmeister's 
Die Enstehung des Embryo.' These nuclei are to be ob- 
served in pollen-grains, in the hairs of Tradescantise, or 
Spiderwort, especially in the pollen of the fir-tree tribe. 

OIL CELLS. 

Cells containing oil are beautiful objects when found as 
on rose-trees, on the stem of Saxifr^e, Geraniums, Col- 
lomia, Drasena, raised upon deUcate stalks, often brightly 
coloured, or glittering diamond-like in the sunshine.* Some- 
times the oil cells are sessile, in golden spots upon the back 
of a black-currant leaf; or white and silvery in the recesses 
of a Sage leaf, a leaf of Eue, or Hop, or Mulberry. 

Sometimes these oil cells are internal, as in the rind of 
an orange, where they are very large and most easily ob- 
served; also in the leaves of Myrtle and MagnoUa, of 
Hypericum, St. John^s wort, so common in woods and 
hedges : those Uttle dark dots are the oil cells, and trans- 
parent, if you hold the leaf up against the light, and examine 
it with a pocket lens. 

HAIRS OF PLANTS. 

The hairs of plants will furnish you with abundant 
material for study and dehght throughout the summer long, 
and the variety in their form will astonish you. Look at 
the beautiful bead-like hairs of the Spiderwort — a rich 
purple chain of ceUs fringing each stamen. White, trans- 
parent, glittering rows of cells from the flocculent.mass of 
hairs we see on the leaves and stem of the conmion 

* These are called glandalar bawa. 
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Groundsel. The common garden Yerbena hna the i 

of its corolla closed by a dense row of beaded bairsf 

tecting its pistil. I cannot describe more, hut look at^ 

Some are simple ; &ome are branched, or stiar-like, ot td 

and contain simplj water : — 



Alyssum leaf. 
Draba verna leaf. 
Antirrhinum calyx. 
Tradescantia stamen, 
Yerbena. 
Campanula. 
Nettle. 



Clu7Bophylliim. 
Yerbascum. 

Hibiscus. 
Deutzia scabra. 



Dolichos (cowage)! 
Groundsel. 
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Take the hair of a Borage stem or flower off at the ^ 
and lay it on a aUde with a drop of water covered vi9 
bit of thin glass, and you will be delighted. The hair of n 
Nettle, with its poison glaud at the base, must be examined 
in the same way. The pain is caused by the breaking off 
of its point, and the acrid irritating liquid springing up 
into the wound. 

The reason why these hairs are mentioned immediately 
aft«r the cells and cell-cont;eats ia, because they are only pro- 
longed and varied cells rising from the cuticle, and when 
the cell-walls thicken into fibre these hairs become thoms. 
Sometimes they expand and form scales, as we see on the 
beautifid leaves of Hippophaa and Elseagnus, which are 
mounted as detached scales for the polariscope, or in situ as 
opaque objects. 

CtmCLE AND STOMATA. 

The cuticle of plants is that transparent skin which we 
can easily peel ofP from various leaves, but especially from 
the Lily, the Candytuft, Iris, and the petals of flowers; and 
prove by examination under a piece of thin glass and nith 
a drop of water that it is really composed of a single layer 
of cells, haying pores, called sUrmala, thickly scattered 
over it. 
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These slides are very useful to those persons who live 
in cities, or who have not yet studied plant-life for them- 
selves ; and I doubt not that they will lead many a careless 
eye to look for other examples, and to fin4 an endless 
variety in the garden and the field. 

These pores, called stomata, are absolutely necessary to 
vegetable life. Leaves are the organs of respiration — the 
lungs of a tree, and the stomach also ; for they send back 
nutrition to the trunk and stem, take up the sap which 
rises from the root, give it the needful quantity of carbon, 
expose it to the action of the air, and cause the super- 
abundant moisture to evaporate. All this is done by the 
agency of the little dots we call stomata. And this is the 
way in which they act : — We see that the cuticle is formed 
of a single layer of cells; these contain air and not fluid, 
as do the cells of the pulp or parenchyma; also they are 
so closely fitted to each other as to confine that moisture 
which otherwise would be too quickly evaporated by a hot 
sun, and the leaf soon dried up and withered; but at the 
same time, as air is necessary to the inner cells of a leaf 
or flower, these stomata, or openings, are placed in great 
numbers in the cuticle, acting like valves, which admit air 
freely, give out surplus fluid, and take in atmospheric 
moisture when required. They are bordered by cells of 
peculiar form, usually kidney-shaped, with an oval aperture 
in the centre; and these "guard cells ^^ dilate and con- 
tract, closing or opening the passage according to the 
necessities of the plant. On a hot day they will close, to 
defend the inner cells from exhausting heat : in dry weather, 
when the stem does not give enough fluid for the nourish- 
ment of the leaves, then the stomata open at night and 
drink in the night-dew, but close again as soon as the 
cavities of the leaf are full. The number of pores in a 
square inch of surface is amazing; e,g, we find that a 
square inch of the leaf of 

Hydrangea contains . . . 160,000 under surface 
Iris „ ... 12,000 both surfaces 

Houseleek „ . . -. 10,710 upper surface 
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Tradeacflutia 

Lilac 

Yiue 



2,000 upper surfaeu^ 
. 16U,0(K| under surface 
. 13,000 under surface. 



stomata are geuprally 

under side of all leaves 






The 
and ab( 

and upright leaves, such as the Iris and 1 
they are found equally on botli sides. 



zGutent planti, 
ixcept grasses I 



k, wheK I 



In the cuticle of Yucca the stomata are bounded by font J 
cells, and are themselves somewhat quadrangular : there are 
about 40,000 of them in one square inch. The plant is a '; 
native of Peru ; called also common Adam's needle, bearing 
a liandsome flower in panicles on a stem eight or ten feet 
high when in its native soil; but in British gardens it 
scarcely reaches three feet high. 

CMTCLB op ALOE. 

The cells are somewhat different in shape, though the 
stomata are also bordered by four cells : tbey are more 
oblong, very prettily disposed, but require a power of 200 
diameters to observe properly. First nse the ^-inch, and 
then the i-inch. 

CUTICLE OF DEUTZLA SCABRi. 

This is a polariscope object. 

The cuticle is siliceous {see Indian Com), and the wavy 
outlines of the cells ani the starry clusters of siBceous 
hairs are very beautiful. "Wben gathered from the tree, 
these stars are wliite upon the green cuticle, and those of 
the upper surface are many-rayed, whereas those of the 
lower surface have usually but four or five rays. 

This leads us to consider the use of those abundant hairs 
which clothe the living plant. Tliey serve two purposes — 
for warmth to the tender bud, or for attracting moisture. 
On many plants they rise up towards evening and catch 
the falling dew; then bending downwards at noontide they 
form a close Jayer over the cuticle, and givt \t a, ^icitectiii^ 
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shade, at the same time preventing a too rapid evaporation 
of the moisture they had attracted. There are many 
linds of hairs on plants ; most beautiful are some of them, 
especially those which secrete oils or saccharine matter. 
These are called glandular hairs ; they rise up on a slender 
stem, and expand into a globular head, filled with coloured 
or white special secretions, such as we find on Sweest-briar 
and Moss-rose buds, or on the leaves and flowers of 
Collomia. 

CUTICLE OF AMARYLLIS. 

This example will show the two-loheA stomata, one 
kidney-shaped cell on each side ; it is from any part of leaf 
or stem of the common white Lily ; also compare the cells 
with those of the 

CUTICLE OF INDIAN CORN. 

This is what is called a siliceous cuticle. All the grass 
tribe and the plants called Equisetaceae, or horse-tails, have 
the property of attracting silex or flint from the soil in 
whici tney grow : the cell walls and stomata become so 
impregnated with it, that even soaking in nitric acid, which 
destroys the vegetable part, leaves the skeleton, or frame- 
work, perfect, as in this slide, which has been thus pre- 
pared. Observe the finely-toothed edge of each cell, as 
well as the peculiar shape of the four cells bordering the 
pores. The stomata are very abundant in grasses; they 
coveibevery part of the stem, and both sides of the leaves. 

CUTICLE OP SACCALOBIUM. 

The Saccalobium is one of the orchis tribe, a native of 
Asia, found in the Indian Archipelago, and is cultivated 
in hot-houses in England. The spiral fibre in some of its 
cells forms a regular network on the inner surface. 

CUnCLB OF ELiBAGNUS. 

This is an opaque object; the scales are very beautiful, 
and when detached bom the leaf and mownted m b^iaa 
iJie/ polarize. 
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The Elseagnus is a native of all parts of the world, from 
the northern hemisphere down to the equator, which it 
rarely passes. The flowers of this species are highlj 
fragrant, and abound in honey. 

CUTICLE OV TILLANDSIA. 

The under side of the leaves and the stem of this plant 
are adorned with delicate scales, as of the finest network. 

The plant itself is a native of South America and tie 
West Indies. The whole tribe dislike water; and Lin- 
nseus named the genus from a professor in Sweden, who, 
having once experienced a very rough passage from 
Stockholm to Abo, determined never again to cross the 
water; he even changed his own name to that of "Til- 
lands,^^ which means on or by land ; and actually, when 
obliged to return to Stockholm, preferred traveUing 200 
miles round by Lapland to going a direct road of eight 
miles by sea. 

One species of Tillandsia {utriculata) which grows upon 
old and decaying trees in the forest of Jamaica, has leaves 
a yard long, inflated at the base, which form a reservoir for 
water. Each leaf holds about a quart of fluid, and wild 
cattle seek refreshment there. Travellers, also, under the 
hottest sun, may turn aside and find a sweet pool of water " 
in dry seasons, when all other supphes have failed. 

CUTICLE OF ONOSMA. 

The Onosma.is a native of Tauria, near the Bosphorus. 
The plant is small, with handsome flowers, flourishing in 
sandy soil ; and this cuticle is very beautiful under polar- 
ized light. 

CUTICLE OF OPUNTIA. 

This beautiful cuticle is from the leaf of the Opuntia, a 
kind of Cactus, or Indian fig, and on one of tbem the 
cochineal insect is found : this is from the Opuntia vulgaris, 
which bears a large purple juicy fruit, and is a spiny 
shrub, growing abundantly on Mount Etna amidst its 
lava. It isj however, a native ot 8o\3l\)q. K.men.caL,^\A^^ 
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way in which it has been naturalised and made most useful 
in Sicily is remarkable. As soon as a little fissure is per- 
ceived in the lava, a small branch or joint of Opuntia is 
stuck in; the latter pushes out roots, which are' nourished 
bj the rain which collects round them, or by whatever 
dust or remains of organic matter may have made a little 
soil. These roots spread out and ramify into the most 
minute crevices, breaking up the lava into small fragments, 
and finally rendering it fit for culture. 

LITHOSPERMTJM. 

Prom lithos a stone, sperma a seed. 

The hard stony seeds have given it this name, as well 
as the old English appellative Gromwell, from the Celtic 
^(Mf a seed, and mil, a stone. 

The leaf of this common plant is extremely beautiful ; 
the hairs are not only bulbous as in borage, but cells are 
grouped around the base of each like a circlet of crystals. 
There are three species worth seeking : 

The common white L. arvense, in cornfields. 

L. officinahs, pale yellow. 

L. purpurea, large blue flowers in chalky soil. 

EAPHIDES. 

These are crystals found in the cells of various plants. 
No better example can we have than the 

CUTICLE OF HYACINTH, 

b every cell of which we see a cyhndrical crystal. Exa- 
mined with polarized light they are most distinctly seen, 
and enable us to understand the position of raphides in 
other plants. The Cactus, the common Dock, and various 
other vegetables, have bundles of needle-shaped crystals 
in theur cells. Turkey Rhubarb and the garden Rhubarb 
lave rectangular prisms of carbonate of lime grouped in a 
stellate form. See the slide of 
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"Wliat their use is we do not know. Another timl caliei 
oystolitlies, are stalked and suspended in the cells of the 
nettle tribe. Their formation has been watched : first i 
little papilla or swelling is perceived at the upper part of i 
cell, which increases at the end into a clubbed form, from 
which crystals of oxalate of lime sprout forth. 

This ia one of the mysteries of creation, how the cells of 
B plant so regularly secrete each its appointed store of need- 
ftu substance for the plant-life — how from the earth in 
which it grows, from the air in which it lives, from the heht 
wliich quickens it, each tiny chamber receives exactly tail 
portion of nourishment, and that iintl of nourisliment, 
which enables it to produce either the green wax which 
colours the leaf, or the white starch-grains, or the gum, the 
sugar, the oil, or the sliiiiing crystals, or that nucleus whidi 
is the reproductive cell — oil this going on invisibly around 
us in every living plant, and having been thus going on for 
five thousand years at least, unseen, unknown by us, until 
the revelations of the microscoi*. Is there no deep thought 
stirred in our hearts by the manifest order and minute 
care "of Him who built up this living temple for His own 
pleasure and for ours P llo we think of all that is contffined 
m the flower we gather by the way-side, in the herb that 
bends beneath our feet ? Is no desire kindled to see 
these things as they are, and pass on from these slides to 
the examination of the plant itself ? There are a thousand 
things more beautifol than raphidcs that cannot thus be 
mounted or preserved. Shall I give one example only for 
a summer hour's dehght ? 

iNAGALLIS. 

In the garden or the corn-field gather a little scarlet 
Pimpernel, the Anagallis, or the Poor Man's AVeather- 
glass, that lowly and bright little flower which opens every 
morning at eight minutes past seven, and closes aliout three 
minutes past two in the afternoon. Examine it with a 

iket-leuB, and yoa. will aee that \t \ie\oug,a to \ha"Stmttqw(. 
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tribe, with its single-leaved calyx and corolla, wheel-shaped, 
deeply cleft into fine segments, fine slender filaments and 
heart-shaped anthers, one-thread-shaped and clubbed 
stigma. With the same lens you can examine the seed- 
vessel, a little globular capsule opening all round, and, 
raising the lid, observe the most beautiful dotted seeds 
lying closely pressed to the pitted receptacle ; and this, if 
once seen, mil not be forgotten. Take it now to the 
microscope, and, with a low power, first look at one of the 
coloured segments of the corolla. Press it lightly in a 
drop of water under a bit of glass, and you will then see 
that the edge of the petal is fringed with little bell-like 
glands, purple and white, and that hues of deeper colour 
radiate from the base of the petal. Put on a higher power, 
and you will find these are exquisite spiral vessels ; not 
one only, but many in each line, short, and joined to each 
other by a deUcate dove-tailing process. Think of the 
mechanism in that one small leaf, and those little oil 
cells fringing it so prettily, doubtless for use as well as 
beauty. Then take off one stamen and look at in the 
same way. Half way up the slender white stem are purple 
hairs, each jointed and like a row of tiny amethysts : above 
is the heart-shaped anther, with its golden store of pollen 
grains, out of each of which will flow the Ufe-giving germ 
to the future seed. Take the style and stigma, and 
examine them next ; you will not soon be weary of the 
sight. Most likely you will find some pollen grains upon 
the stigma throwing down their tubes invisibly ; for this 
is only seen with a high power, and by making a very thin 
section of a short style, such as that of a Cistus, or a Chick- 
weed. 

After such an examination, that little flower will never 
be seen with the same careless eye which for years had 
passed it by unheeded, because unconscious of its beauty. 

SPIRAL riBRE. 

Manj specimens of these are sold prepaied ioitlie mcio- 
scope, especially the foJIowing : — 
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Spiral cells of Oncidium, I Spiral cells of Sphnguum. 
Spiral vessels of Collomiaj Scalariform vessels. 

Spiral fibre from Balsaoij [ 

They require some little explanation. We have already 
seen, in the examination of cuticles ami fltrwer-stems, that 
plaots are made up of cells containing various substances, 
as starch, crystals, oil, or wax. These were for the nourish- 
ment of the plant ; but here are cells which are supposed 
to assist in the circulation of air and moisture throughcat 
the system. Some of them strikingly resemble the trachea 
of insects, and seem to communicate with the stomata as 
the trachea do with the ai)iraclea. 

SPIRAL CELLS OF ONCIDIUSl, 

These beautiful little cells are obtained by macerating the 
pulp of those leaves which contain them, separating Ihein 
with a fine sable brush, or mounted needle. The Oncidium 
is an orchis, a native of Peru, Mexico, and the "West In- 
dian Islands; cidtivnted in hot-houses in England. They 
are curious and beautiful plants, with spotted yellow or pur- 
ple and white flowers, one species much resembling a gor- 
geous butterfly. In all these plants the spiral cells abound 
immediately under the cuticle, and, viewed with polarized 
light, they resemble coils of coloured wire. 



SPIEA.L VESSELS OP COLLOMIA. 

These fibre-cells are in the cuticle of the seed, and the 
examination of them is so easily made, that it is well worth 
doing. The ceUs which contain the fibre are in this in- 
stance so dehcate, that a drop of water causes them to break, 
and the coil unrolls, shooting forth in long tubes, with an 
appearance of life aa they spring across the field of sight. 
To see this, take a seed of CoUomla, and cutting off a very 
small piece of its skin, place it with a drop of water on a 
shde under the thin glass, when you will perceive the fibre 
uncoiling in all directions. The Collomia is a native of 
^ bat naturalised in oui gaideiia, ^'B.iEit is. ^oin 
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:;;n3^ like a weed, having pretty buff or pink-coloured flowers, 
covered with glandular hairs. 



SPIRAL CELLS OF BALSAM. 

These are from the common Balsam of our garden, and 
show the bundles of long cells made- up of spiral fibre, 
which often break and pass into annular fibre : you may 
. iV^^ I P^ceive some of these in detached rings. These cells con- 
tain air, and are those which most resemble the trachea of 
insects. Those of the Leek are also very remarkable, and 
the common garden Rhubarb -wiU furnish you with abun- 
dant specimens. Take a little- boiled Ehubarb, and pick it 
to pieces with a mounted needle in a little water, when bun- 
dles of spiral vessels will be easily found. 
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SPIRAL CELLS OP »PHAGXtM. 
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Sphagnuna is a moss growing in marshy places, and its 
leaf shows a bigautiful arrangement of spiral fibres in its 
large oval cells, whilst in the smaller ones you will see the 
granules of chlorophylle which colour the leaf. 

SCALABIFORM VESSELS, 

80 called because they resemble the steps of ^ ladder, are 
pecuhar to ferns and to asparagus. They are secondary 
deposits on the cell wall, and somewhat of the nature 
of spiral fibre. Under polarized light they are very beau- 
tiful. 

When you pull up. a common Bracken or Eern, and cut 
the root across, the brown figure you see, called King 
Charles in the Oak, is made up of these scalariform vessels. 
They are very troublesome to prepare, but this is the easiest 
way that I know of : — Cut/ up the root and boil it until 
tender enough to peel; put the centre part into a jam- 
pot with water and a Httle nitric acid; let it stand in 
lM)iling water for some hours, then pick the long white 
J^bi-es carefalfy outj wash them in \)oi\iiig N<i^\iet wet «q^ 
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over again until perfectly clean and clear, whioh is only 
ascertained by examinntion under the microscope, thea 
I moant them in fluid or balsam. If in balsam, dry them 
well first. 



A beautiful object viewed as an opa(]ue — more lovely far 
when taken fresh from the flower, and looked at u\ma one 
of ita own crimson leaves, or the pptal of a Geranium. It 
cannot be worthily described : rest not imtil you have seen 
it: and also the 
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POLLEN OF HOLLYBOCK, 

which is like it, only the golden grains are larger, and per- 
haps more easily preserved. I usually take a portion of the 
stamen, studded with the spiked globular grains, and dry 
them on a scarlet petal of the flower ; but they are well seea 
on a black ground, simply mounted, when dry, between two 
pieces of glass. 

POLLEN OP PASSION-FLOWEE. 

These are not spiked, but have three plain valves and a 
reticulated cuticle. 

POLLEN OP (ENOTIIETU. 

is curiously triangular, with pores at each corner, from one 
or more of which the pollen tubes spring forth. 

Pollen is always better observed fresh from the plant. 
The variety in shape and structure is very great; the 
interest will be unfaiHng in the examination of it, tiw 
deeper we go into the mysteries of plant-life. 

This golden dust, which, to the imaasisted eye, is all 
alike in every flower, is fashioned with the most elaborsta 
care for its great purpose, and sculptured with that exc[iii- 
site finish which all creation bears as the signature of U» 
gracioas Ood who made all tteuga ^e\l. 



A FEW WOKDS MOEB ON THE POLLEN. 
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Tim golden dost, contained by every flower in the few 

or many stamens which are the caskets of its wealth, is the 

fructifying principle which causes the seed to become 

fruitful, and without which no reproduction of a plant 

could continue, as it does, from age to age. 

The purpose of this book being chiefly to explain the 

objects before us, I will not say more of the pollen-grain 

tian that it must be examined both as a transparent 

object, with a drop of water or oil of lemon, and dry, as 

an opaque. Particularly observe the blue pollen of Epilo- 

bium ; the red pollen of Verbascum ; the black pollen of 

tie Tulip ; the varied forms in the following flowers : — 



Cucumber 

Crocus 

Cactus 

Cruciferse (order) 

Collomia 

Campanula 

Cobsea Scandens 

Compositse (order) 

Geranium 

Heath 



Daisy (one of the Com- 
positse) 
London Pride 
Saxifrage 
Violet 
(Enothera 
Passion flower 
Lupin 
Acacia 



A FEW WORDS MORE ON THE POLLEN. 

* As I lay aside these slides, and desire you to seek for 
varieties of pollen in the fresh sweet flowers around, the 
thought arises that some who read thus far may wish to 
know a little more of the structure of the flower they 
gather, and the pollen they examine; else the microscope 
lesson loses half its vakie, and the student more than half 
his pleasure. If it is possible, read some better book — 
Liiidley^s works, or Balfour's ' Botany,' where all is told, 
and illustrated by plates ; but if you cannot do this, then 
gather a flower and examine it thus : a Chickweed will be 
easily obtained, and is the best for a microscope lesson. 

lie organs of generation in flowers are the stamens and 
the pistil : the stamens varying in number from two to 
upwards of twenty; and the pistil, which occupi' 
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centre of the flower, having from one to manj styles, the 
upper part of which is called the stigma. The base of the 
pistil, which is swollen and round, is the ovary. Cut it open 
with a ijenkuife or lancet, and you will see tiny white ceils 
on either side, which are the rudiments or beginTiing of the 
fiiture seed. The pollen fructifies each seed whilst growiag 
in tlie ovary, and the way in which it is accomplished hts 
only of late years been discovered. 

The stamens are filaments bearing at the top single oi 
double caskets, called anthers, full of pollen -grains. "Whffl 
a flower first opens the anthers are closed all round ; but fla 
soon as the air and the light have perfected the pistil and 
caused it to secrete a kmd of gum, or viscid liquid, on the 
surface of itb stigma, intended to hold fast the pallen-graiH] 
the anthers open and the golden dust appears, falling on 
the ready channel which conveys it to tlie ovary beneath. 
The poUen-grain itself is not a simple cell, as we might at 
first suppose : minute as it is, there are many cells therein, 
and a suotle fluid, called foviUa, which is in reality the life- 
giving principle to tlie ovule. When a pollen-grain fells 
upon the stigma it presently opens one of its pores, and 
sends forth a tube more or less long, which descends 
through the tissues of the style, enters the ovary, reaches 
a tiny ovule, and pours into it the fovilla, wliich fovifla 
forms the embryo or future plant that is preserved and 
nonrisiied in the seed. 

Take a Kttlc pollen from a Cucumber plant or Passion- 
flower, and when it is fairly under the mieroscofie, covered 
with thin glass, let a drop of water run in. Tlie moisture 
is absorbed by the pollen-grain, and it throws out a tube 
and dischai^es the fovilla. It goes off like a little cannon, 
a clond of fovilla waving on the sKde. 

The quantity of pollen in a Bower is astonishing. A 
flower of the Peony, for instance, has about 174 stamina, 
each containing 21,000 granules, — l«tal 3,654,000 pollen- 
grains. A single Dandehon has 243,000 pollen-grains. 
The contents of one anther are quite sufficient for the fruc- 
tification of all the ovules; but the superabundance is not 
iraated, for thonsanda of insects live oa the gotdea atore. 
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and the busy bee fills her baskets hourly with these pretty 
cakes for her nurslings. 

POLLEN-TUBES. 

To see the actual pollen-tubes in their passage down the 
style is a more difficult matter; nevertheless, with care 
and a good glass it may be managed. Put on the J-inch 
and choose a flower with a very stout style, — a Cistus or 
this Chickweed; the flower must \i2iVQ just faded, then you 
may be sure the ovules are fructified. With a sharp razor 
make a very thin section of the pistil, and lift it with a 
fine sable brush on to a slide in a drop of water, and 
cover as usual with thin glass ; focus carefully, have good 
light, and you will see the poUen-tubes actually descending 
the tissue of the style. 

Now we are considering a great mystery. We see how 
varied are the lengths of styles and pistils, yet shorter or 
longer the pollen-tube stops not until it reaches the ovary, 
and when there, amidst the many rows of ovules, in many 
positions, it has to seek the one spot in each ovule by 
which alone it can enter, and there, and there only, it rests. 
Perhaps all but one have been fertilised, and are closed — it 
seeks that one and perfects the work. Thus we see the 
all-directing, all-sustaining, life-giving power of the Omni- 
present one ; we see His presence in the tiniest flower. He 
alone knoweth how this may be, — we only see that it is so ; 
and reverently let us ever search into the mysteries of crea- 
tion, and find new and deep delight in these revelations of 
His secret order, wisdom, and care for the preservation even 
of the flower of- the field. 

STAMENS. 

The shapes of stamens are also to be noticed. Some 
open lengthwise, some across ; some have valves like fold- 
ing doors, flying upward, as in the laurel tribe. The anthers 
of the barberry are on jointed filaments, which are exceed- 
ingly irritable, and, if touched by the smallest insect, spring 
up and scatter the pollen on the pistil. 

Euphorbia, or spurge, — a common weed in every garden. 
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—has a pista whict hangs outward and downward, appa- 
rently out of reach of the pollen. The anthers rise up and 
shoot it out like little guns, one after the other, at the 
stigma of the flower 

Nettles also have beautiful elastic filaments for scattering 
the pollen on the pistil, which is in a separate flower. 
Many plants have these organs thus separated, but pro- 
vision is ever made for their union, as in the case of our 
cucumbers, where bees and flies carry the pollen from one 
flower to the other. 

SEEDS. 

Having said a little on the beginning of the seed in the 
ovary, we shall be prepared to look at the seeds themsdves 
with greater interest. Here also we have an endless variety 
of beautiful microscopic objects : — 

POPPY SEEDS, 

viewed as opaque objects, show a reticulated surface; 

SWEET-WILLIAM SEEDS, 

oblong and dotted ; 

SILENE, OE STELLABIA, 

beautifully fretted and sculptured — 



Foxglove 

St. John's Wort 

Saxifrage 

Geranium 

Anagallis 



Portulaca 

Passion-flower 

Begonia 

Scropularia 

Hyoscyamus. 



Look at all these; and, above all, get a prepared slide of 
the exquisite 



ORCHIS SEEDS. 



They are like little net-purses, with the seed in them : the 
loose net is the skin or cuticle of the seed. 
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BCCEEMOCAEPUS OR CALAMPELIS SEED. 

This winged seed is a splendid object for the polariscope. 
The Eccremocarpus, a beautiful creeper, with large bright- 
coloured, trumpet-shaped flowers, is a native of the tropics. 

SEED OF CENTAUBEA CYANUS. 

The section of the seed of this plant is an excellent object 
for the binocular. It is common in corn-fields, with small 
purple florets of the disk, and large bright-blue florets of 
the ray. Named from the centaur Chiron, who was said to 
have cured himself of a wound in the foot with the leaves of 
this plant. 
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CHAPTER 11. 

SECTIONS OP WOOD. 

The use of these sections is to show the structure of the 
stem of plants, and the difference between the two great 
divisions of the vegetable world into endogens and exogens. 
An endogen is a plant which has long straight- veined leaves 
like a Palm, a Cane, a Lily, Iris, Daffodil, and all the 
grasses. The flowers are usually divided into three, or a 
multiple of three ; the embryo has only one seed-lobe, or 
cotyledon, and the stem is like the section of 

KUSCUS, 

or Butcher's-broom, a common shrub in waste and watery 
places, with very rigid dark-green leaves, tipped by a sharp 
spine: it blossoms in April, but is chiefly admired for 
its large scarlet autumn berries, one in the axil of each 
leaf. This pretty section — apparently a fine lace-pattern 
— shows the structure of an endogenous tree; it grows 
from within, and is composed of a dense mass of simple 
cells, in the midst of which, in varied patterns, run upwards 
bundles of denser cells called " fibro-vascular \^ and each 
bundle has one or more ducts, best seen perhaps in a 
section of 

WHANGHAE CANE. 

Sometimes the centre cells disappear and leave the stem 
hollow, as in the grasses and many of the water plants. 
Compare now this slide, and also a section of 

ASPARAGUS, 

with that of the Hazel or Apple. 

SECTION OF HAZEL. 

. Here we see very distinct organization on quite a different 
plan. The exogen has veined and reticulated leaves ; the 
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seeds have two lobes, or cotyledons; tte flowers are 
arranged in four or five. The wood grows by the addition 
of cells, in circles, to the exterior of that last formed, and 
we see distinctly the open cells of the pith in the centre ; 
the medullary rays running from the centre to the bark at 
intervals, with sap-vessels and cellular tissue in circles, as 
they were added on. 

CEDAR OF LEBANON, 

a firm, dense wood; the cells are very minute, the circles 
▼ery distinct ; each circle is a year's growth, and the medul- 
lary rays are very fine and numerous, radiating from the 
centre. Those dark bands forming the circles are made up 
of vascular tissue, or woody fibre, composed of long pointed 
celk, which overlap one another, and deposit internally a 
strengthening wall of a substance called scleragen, which is 
most abundant where not only density but great power of 
resistance is required. When young, these woody fibres 
conduct the sap with facility through both stem and 
branches, especially of the fir tribe; but after they are 
thickened they only afiford support, and become what car- 
penter's call " heart'WQod.'^ The sap-vessels of trees are 
those nearest to the bark, which makes the barking of trees 
so dangerous to their life. 

SECTION OF PINE. 

Look next at this section, because it shows some pecu- 
liar dots on that same woody fibre, called glandular dots, 
and which are remarkable as belonging to that tribe, and 
also at one of the yew tree (Taxus). 

SECTION OF YEW. 

In this section, if vertical, there is a beautiful com- 
bination of spinal fibre with coniferous pits. 

These pitted structures require explanation, especially as 
those of the pine or common deal are used as tests of the 
defining power of the object-glass. The pits in coniferous 
wood are surrounded by a broad rim. 

The origin of the pitted cell is in the unequal deposit of 

3 
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secondary matter inside the ceU-wall. Always remembering 
that a young cell is a simple sac of a single membrane, 
which, containing a certain flnid, is capable of secniiiiff 
various substances, curiously separated from, or combined 
with, the various gases and inorganic matter which form 
the soil in which it grows. These secretions are used fin 
strengthening the cell-walls as the young plant springs 
upward; therefore, if the deposit inside the cell is uneven, 
it causes marks on the cell-wall; if the i-ell grows faster 
tiian the supply of deposit, the markings are spiral or 
arched, or waved, or dotted ; and these are beat observed 
by comparing different cells from fresh plants. The anthw 
of the vegetable marrow, if peeled and then examined with 
a drop of water, will give beautiful cells of arched fibre. 
But, to continue with this slide, — these pits are at tirst only 
dots in the secondary deposit; then as the cell thickent 
these pita deepen, the primary membrane breaks, and they 
become channels from cell to cell, as you may see in s 
section of v^etable ivory, where you perceive radiations 
from each cell, which are, in fact, these deep pits, and in i 
vertical section would look like the pitted ceDs of Fir, or 
Clematis, or Lime-wood, or Laurus sassafras, and many 
others. 

^^E GET ABLE IVORY. 

Vegetable ivory is the seed of a palm called Phytelephat 
macTocarjta, and is composed of a large round mass of bony 
albumen, in which a small embryo is imbedded. Slices ai 
this ivory-like albumen, placed under the microscope^ 
art'orda very beautiful examples of these thickened cells. 

FOSSIL CONIFEBOOS WOOD. 

i'ossil coniferous n'ood, which is wood converted into 
lignite, or a kind of coal, when the vegetable matter is 
aunost entirely removed and replaced by silex (flint), pre- 
serving all the peculiarities of structure. This fossil wood, 
from Tasmania, will shovp the pitted ducts, which prove it 
to be one of the Conifene, or family of firs. 
Always add to your coUectiDa. BectAona ol 
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FOSSIL PmE WOOD, 

vertical, horizontal, and tangential. 

SECTION OF COCOA NUT. 

This gives an example of cells thickened into very con- 
sohdated woody tissue. 

SECTION OF COB NUT. 

The cob nut, or hog nut, is the seed of a plant (Omphalea), 
belonging to the natural order of Euphorbiacese, native of 
Jamaica. 

SECTION OF SNAKB-WOOD. 

This is the wood of a plant called Ophioxylon,* from its 
twisted root and stem, resembling a serpent. It is found 
in the East Indies, sometimes as a climbing plant, bearing 
bright red and white flowers ; sometimes as a small shrub, 
iberoot of which is a famous nostrum with the native 
pbysidans. 

MOSS. 
SLIDES OF DICBANUM, FUNABIA, ETC., ETC. 

There is no season without its beautiful symbols of 
God's power and love. His wisdom and forethought. Spring 
flowers fade away; the summer foliage withers and falls 
fern the trees ; the autumn soon loses its crown and the 
last of its flowers : but hardly have the lingering Dandelion 
and little Daisy left us than on every old wall and knotted 
tnmk we find, in rich profusion and variety, the capsules or 
seed-vessels of the pretty mosses. 

They are our Uttle way-side friends, — we often gather 
their trailing stems and leafy sprigs ; but few persons, com- 
paratively speaking, pause to examine their exqusite seed- 
vessels; therefore a few mounted specimens will be of great 
value in the collection for our microscope. 

• Opbioxylon, from (xpig, a 86rpent, and $^Xov, woodj because it 
^ a twkted root and stem. 



Before I describe the growth of n. mosa or tlie slides 
before us, it is necessary to learn the several parts of its 
fructification, ondj if possible, to procure specimens of eadi 
of them. 

A moss is a flowerless plant ; the fruit or seed-vessel is 
the only visible organ of reproduction, and consists of — 

The capsule, or uru-like body, which contains the spores. 

The opercultim, or hd of the capsule, which shuts in the 
spores until they require light and air. 

The calyptra, or veil, which protects the young capsule. 

The jjemfcma of the capsule, which in most of the mosaes 
is set round with a single or double row of teeth, such as 
you see in Dicranum or Bryum, and which are curioody 
regular in their number, varying from four to sixty-four, 
but always a multiple of four. Eemark this in any you 
may examine; there will be four or eight, sixteen or thirty- 
two, and one variety {Polytrichum}, baa sixty-four; but 
there will be no odd number. 

The miter perhtome, or cilia, a fringe of delicate inner 
t«ethj often rising like a cone in the centre of the capsule, 
pale yellow, or pure white, whereas the outer row is usually 



The eoluwella is a column in the middle of the capsule, 
round which the spores cluster, and which you will only see 
by carefully dividmg an unripe capsule lengthwise, m^ing 
a thin section, and looking at it with a drop of water under 
a low power, when it will dehght you. 

The growth of a little moss is so interesting that we 
shall do well to watch it in our winter walks, from IJovemba 
to April. 

Botanists are not yet quite agreed about the green 
filaments, which are the first appearance of fructification, 
and whose different cells contain the germs of the fatnie 
moss. They are caUed antheridia and pistillidia, analogous 
to the stamens and pistils of a flower, but very different 
in their structure and action. Bead the chapter on the 
structure and reproduction of moss in 'Carpenter on the 
Microscope;' or, better still, read Hooker and Taylor's 
' Muscologia Britannica.' 
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The part that we can daily observe with a. simple pocket 
lens is this : — ^The little capsule rises from its mossy stem 
wrapped in a delicate leaf, which breaks from its stalk, 
and is carried upwards in the growth of the tender bud it 
is to protect from the winter cold. This leaf forms the 
calyptra before described, and varies in colour, form, and 
substance : on some species of moss it is quite transparent, 
of bright green or pale yeDow ; on some it ia hairy and 
thick. By-and-by the calyptra falls off, — split* up the 
side, or comes off' whoSe, — and then the capsule is seen, 
wholly formed, but closed by its Hd or operculum. This 
also varies much in form and colour ; sometimes, as in 
the tiny "Weissia on stone walls, it is bright apple-green, 
tipped with scarlet or crimson, very beautiful to look upon 
even thus j but none could guess at the exceeding loveliness 
concealed beneath this pretty lid, nor without a microscope 
oould we see further into its mysteries. 

If we take an unripe moss and divide it, we perceive the 
spores clustering round the columella, and growing in warmth 
uid security within the closed capsule. But an appointed 
Sme comes, and then the operculum opens, falls back, 
and we see the peristome surrounded with a double or 
an^ row of teeth, — ^four, sixteen, thirty-two, or sixty- 
four, always an even number and multiple of four, as I 
have before observed, — the outer row rich crimson or brown, 
and the inner cilia pure white or pale yellow, forming an 
exquisite network as they bend protectingly over the 
mouth of the capsule, allowing the imprisoned spores both 
light and air, yet saving them from cold and wet and tiny 
insecta, until they are perfected and ripe for dispersion. 
When their work is accompUshed the cilia open, the little 
teeth unclose, and the sjKires fall to the ground, or are 
home upon the winds hither and thither, to vegetate 
wheresoever it pleaseth God that they shall grow. All 
this, care bath He taken of the spores of a tiny moss! 
Yes; and these mosses occupy no unimportant position 
m the economy of nature. They are, with lichens and 
fungi, called servi, or servants, because they are the earliest 
forms of vegetable life, and prepare the soil for highf" 
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plants. In the most desolate regions, in the coldest climat^ _ 
the little moss is found. This very Dicraniim, at least itei 
species Sicranum bryoidet, was once the friend of the great 
traveller, Miingo Park. He waa bewildered, in a desert, 
and, over-weary even uiito death, had laid himself down 
despairingly to die. ks he did so, a little Uicrannm. 
caught his eye; the sight of ita beauty tonciied him, the 
Uiought of God's care for it awakened the better thought' 
of — " K God so cares for the grass of the field, which to- 
day is and to-morrow is not, does He not much more CSM 
for me ?" He rose up, tried once more, to tiud his way, I 
and was saved. 

Mosses abound everj-where ; they fill even the rank bogs, , 
and form rich mould for the aristocrats of creation ; thf^ ' 
cluster ronnd the wild flowers, and protect them in their : 
earhest state from cold and injury. Servants of creation, | 
servants of God, they fill their appointed place, and do ' 
their Maker's wiU, beautiful in their lowliness as the state- 
liest oak of the forest. 

THE DICRANTJM 

is found from November to April, in hedges or clay hanks. 

FtTNARIA HYfiROMETHICA 

is to be viewed as an opaque object. The crimson peristome 
of twisted teeth and the white cilia gathered into a silvery 
knob in the centre is one of the lovehest objects we can 
look at. They are best gathered fresh, and all the winter 
long we find them on walls and in hedges, or waste places, 
especially wherever wood has been burnt, or near railway 
stations. 

The leaves of mosses are made up of cellular tissue, and 
in a young leaf of Funaria we see the chlorophyll- grains 
very distinctly. They want no preparation beyond placing 
under thin glass with a drop of water. 

The capsules of Dicranum and Weissia are better mounted 
in balsam ; and Tunaria is best seen when simply gummed 
on a circle of black paper, and protected by a cell of card- 
' and thin glass. 
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There are upwards of forty genera and a thousand species 
of moss^ of which 39 genera and 400 species are found in 
Great Britain. 

SFORE-CASES OF FERN. 

The fructification of ferns affords a great variety of micro- 
scopic objects, though we rarely find any but the spore-cases 
of the common Polypodium mounted in this way ; therefore, 
after looking at the shde, we should by all means collect 
and examine as many varieties of fern as we can, not only 
for the shape of the thecse, as these little cases are called, 
but for their position on the frond. 

This Polypodium is a most common fern, growing upon 
old walls and hedgerows, and the round yellow spots on 
the underside of the frond are masses of these spore-cases 
called sori 

Observe that each theca is clasped by an elastic ring or 
band, called the annulus, and the spores are kept safely 
daring their growth, as in a golden casket; but, as soon as 
they are fit for dispersion, the membrane which encloses 
them breaks, and the elastic band is seen with an empty 
little cup at each end. The spores themselves resemble 
pollen-grains, and are very prettily marked ; but will require 
a higher power, and had better be examined from a fresh 
fix)nd, with a drop of water, or a drop of oil of lemon, 
which is an excellent assistant in the observation of poUen 
and spores of all kinds. 

The great profusion of these organs of reproduction is 
astonishing. If we take a leaf or frond of the common 
Earths-tongue {Scolopendrium) , and count those brown 
Unes on the underside, which are the sori, we find at least 
fifty in a good-sized frond; in each sorus 4000 of these 
tiny thecee, sometimes 6000; and the thecse themselves 
endose about fifty spores : thus we shaU find that a single 
leaf of the plant may give rise to no fewer than ten milhons 
of young ferns. 

An interesting experiment may be made to learn the 
growth of a fern, by simply shaking some lipe adores 
a saucetftd of £ne monldj covering it with, a \ie^^j 
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tumbler, and keeping it moist, warm, and shaded. In a 
short time a thin green film will spread over the soil, which 
take up carefuDy on the point of a lancet, and examine 
under the microscope. The little spore first becomes 
swollen, angular, and bursts, throwing ont a fine rootlet, 
which fises in the soil and draws in nonrishment. Then a 
number of delicate transparent cells are formed from the 
mother-cell in the Bpore> making a httle green scale, which 
ns it expands throws out many fibres or rootlets on the 
underside. The wonderful part is that this tiny green 
scale produces two kinds of ceUs, which fructify each 
other, as do the stamens and pistil of flowering plants. 

One set of cells, called antAeridia, contain most carious 
spiral filaments, which move spontaneously, and wheel 
round and round until the cell breaks, and they escape 
to enter into the other kind of cells, called archegonia, or 
germ-cells, from which the real stem of the future fern ia 
produced. This is difficult to watch, and it requires a 
power of 300 diameters to see these moving filaments, 
called anlherozoides ; but the development of the little fem 
ia in itself worth seeing and mounting for the microscope 
in its several stages. 

Ferna are amongst the flowerless plants, — -very numerous, 
very useful; not fewer than 2000 species inhabit various 
parts of the world, from the tall Tree-fern of the tropics, 
more than fifty feet liigh, to the humble Spleenwort 
(Aspleiiiupi ruia-iauTana) which haunts our ruined walla. 
Their daira to usefulness rests on their medicinal pro- 
perties; the thick mucilage irom Adianlum capUlua Venerit 
beii^ a famous cough nostrum ; a decoction of Polypodium 
is taken as an anti -rheumatic and sudorific beverage; 
Oamunda regalU is given to rickety children as a tome; 
and others are used as styptics and purgatives. The roota, 
when roasted and peeled, are eaten by the natives of New 
Zealand as we eat bread. 

Moore's 'Handbook of British Perns' is a most usefiil 
companion in a country walk, to assist us in recognising 
the different species. 
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BIATEES OF EQUI3ETUM. 

This slide is useful chieflj in directiug attentiou to tliB 
pl&nt from which the elaters are token, aud as leading the 
student to aa interesting experiment. 

The Equisetacese, or Horsetails, are leafless plants found 
on moist ground, in ditches and rivers, with whorls of long 
slender branches, and a hollow stem which gives the micro- 
Mopist a very beautiful siliceous cuticle with stomata. The 
fructification is found in the spring : & fertile scaly head 
rises from the earth, having circles round it of shidd-like 
^scs, beneath which the spore-cases and these spores, which 
then appear only as a fine green dust, he concealed. 

Shake a little of the dust on a shde of glass, and innu- 
merable small bodies will be seen, each with four elastic 
SlaOients clasping and unclasping them in quick motion 
for several minutes. K dry and motionless, by lightly 
breathing on them the action will be repeated. These are 
the elaters of the Equisetnm, and the mecbanism by which 
the spores are dispersed. 

BLATBaS OF JTJXQBEMiNNlA, 

Jungermannia, or Scale-moss, is a plant of lower rank 
in the vegetable world than the true moss, such as Dicra- 
nnm or Funaria. The elatera which are here mounted 
belong to that species called Jutigermannia dilatala, which 
creeps over the hark of trees, and tinte the trunk of an old 
elm or oak with a rich brown or crimson; here and there a 
patch of tliis scaly plant encrusting the rugged surfece, and 
requiring the aid of a pocket lens to see its fructification. 

Any time from November to March look closely at one 
of these dark masses, and you wiD see dotted over it tiny 
globes, white as of frosted silver, rising on a slender stem, 
and perhaps great numbers of exceedingly minute fawn- 
coloured flowers. If you gather one and examine it with 
a good glass, small tufts of spiral fibre will be seen on each 
Sgraent of what seems to be a flower — these are the elaters. 
Now this is not a flower, but a simple spore-case. The 
little white globe before noticed sphta into four valves. 
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. elaters of spiral fibre uncoil witli a spring and 

scatter the ripe spores. There are seventy species of British 
Jnngcrmannia, which have been admirably described and 
delineated by Sir WiUiam Hooker, We can find several ' 
of them in our country walks anywhere, and the leaves of 
cellular tissue are particularly worthy of observation raider 
^he microscope. 

TUNGEKIUNlfliL BIDBNTATA. 

This is an ezample of the delicate toothed leaves of one 
1 apecies. "We find another, jTHigermanma furcaia, vtry 
I commonly on the same tree as /. dilaiata ; it has a narrow 
I green frond, forked at the extremity, and on the underside 
we may see the anthers, or antheridia, the jnale orgaas of 
' the plant. They are small green globules, which cannot 
be properly observed without a microscope. 

l"he elaters are best seen when mounted in balsam ; the 
■ leaves either dry or in glycerine. 



SLIDE OP PUCCINIA, OK PHUAGMIDIUM. ^ 

Before we appreciate this apparently simple object, it » 
needful to learn something of the vast extent and variety 
of the family to which it belongs ; but the limits of this 
catalogue will not allow of more tiiiin a very brief state- 
ment of necessary information. 

The Fungi are plants of low organization, of wliich the 
highest in rank is the common Mushroom, the lowest that 
fine mould or tiny spot wliic^Ii we find on dead leaves or 
decaying wood, or as a tUm upon our preserves, or a tiny 
forest on our stale paste. Everywhere, in short, we may 
gather specimens of fungi, and find beautiful life in tleath 
under the revealing power of our microscojie. 

Few of them are at present mounted for the student, 
but this species may always be obtained ; it is a fungus 
parasitic on the Eose-tree. 

The Puccinia is a mildew which infests the straw of 
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Wheat, the leaves of Eoses, Blackberry, Potentilla, Box, 
and Ground-ivy. We merely see small black spots, usually 
surrounded by a circle of orange-coloured cells, which if we 
scrape off and soak for a minute either in turpentine or 
diluted nitric acid, each particle of black dust (for it appears 
nothing more to the naked eye) is found to be a pear- 
shaped seed-vessel, divided into compartments containing 
spores. This Puccinia of the Bose or Blackberry has from 
five to seven compartments, or spore-chambers, and is the 
best specimen to collect for observation. Some botanists 
call it Phragmidium, and Aregma. 

K you wish to see the actual escape of the spore, scrape 
the fungus from the leaf, and let it soak in a little alcohol 
on the slide to disperse the air. Before the spirit has 
quite evaporated, add a drop of nitric acid under the thin 
glass cover, and warm it over a spirit-lamp, press the glass 
gently, and in all probabiUty the inner cell of the spore- 
case will come out, enclosing the spore itself. 

To see the germination of Puccinia, you have only to 
scatter some of these spore-cases in the spring on some 
moist flannel, or on a floating piece of cork, when they will 
presently throw out long colourless filaments, at the end of 
which three or four septa will be seen filled with orange- 
coloured endochrome or pulp of granular matter ; then a 
spicule will rise on each septum, and expand into a globular 
head, into which the orange-coloured matter will pass, and 
these eventually fall off and begin to germinate on their 
own account. 

The spores of fungi, being Hght and excessively minute, 
float in the air, enter plants through the stomata, and ger- 
minate in the cell beneath. 

BLIGHT OF WHEAT (sMTJT). 

This is a fungus of globular form, black and powdery, 
coverijig the young ears of com like a coating of soot. It 
is called JJredo %egetum. The spores are so exceedingly 
minute, that upw,ards of seven millions eight hundred and 
forty th^msand of them would be required to cover a square 
inch of surface. 
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is another species, also blighting the wheat, but found iu I 
the grain, which looks dark, though otherwise like the sound 
wheat, until it is crushed, when a fetid black powder is 
seen, the spores of which are larger than those of the smut. 
KeverthelesB, each grain contams four millions of thera. 
They are of an oily natare, so that they stick to the 
healthy grains, and, if sown with them, infect the nest 
crop ; therefore farmers dress their wheat with potash to 
destroy this fungus. 

DREDO, OR ilCIDIUM. 

I mention this, although few specimens are mounted, 
bet^ause it is met with abundantly throughout the autumn 
and winter on the underside of the Coltsfoot leaf, on Spurge 
in our gardens, on the twigs of Fir-trees, and on almoat 
every garden vegetable. These yellow spots on leaf or stem 
are oeautiful microscopic objects. The orange-coloured 
spores form under the cuticle, wliieh breaks sometimes like 
a cup, or coronet, full of golden dust, that is most in- 
teresting to the observer. 

I wm only add that there are 4000 species of fungi, 
most of which are parasitic on plants and animals. The 
human body is also subject to their growth — ^the internal 
parts, HS well as the bull) of the hair, the tongue and 
palate. The tartar of our teeth is partly a fungus, and so 
13 the thrush in infants. 

We can find a rich store of curious and beautiful forma 
on every dying leaf or decaying stem. Examine the mould 
ou paste or jam ; the Puccinia on Base-trees, Beans, Black- 
berries; the jiEcidium, growing in bright-red spots, on 
Gooseberry and Barberry leaves in June and July; also on 
the white film on leaves of the garden pe*. ^cidium is 
called en/siphe, and has little spore-cases dotted over it. 
So also on the leaves of the willow, a lovely little ergsipke, 
each black dot fringed with hooked filaments. These 
will give some idea of th€ variety of fungi, and their in- 
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visible and unknown beauty. Look over Greville's work 
on the CjTptogamia, and Mrs. Hussey on the Pungi ; or 
get at Bulliard's fine old book on Microscopic Fungi, when 
your winter walks will abound with hitherto undreamt-of 
objects of delight. 
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Thbbe shAes, which require high power and a good n 
scope to examine, consist of specimens of Diatomacece fl 
different parts of the world. Their value is in proporfja 
the knowledge of their possessor concerning the Diatom 
generallj and particularlv. The DiatomaceEe are m' 
vegetable forms, called also " hrittleworts," from the a! 
unavoidable separation of their cells or frustules in banfl 
them. Long have the; caused disputes as to their anin 
or vegetable nature. Very eminent naturahsta, such i 
Ehrenberg, seeing them gii'ted with spontaneous motion, — 
the little golden Naviculro sailing slowly across the Held of 
vision, apparently turning back when meeting with an 
obstacle, or whirhng gently round as if by their own will, 
— decided that they were surely animal, and classed them 
with the Infusoria, which are microscopic onimalg, found 
in salt and fresh wat^r. But later researches and patient 
investigation have placed beyond doubt the vegetable 
nature of these beautiful creations, to whose variety there 
appears no limit. 

As the wondering astronomer discovers the intinite 
worlds revealed in unfathomed space, and sees star after 
star arise in countless myriads witlijn the dim and distant 
nebnliE, — as his mind bows down overwhelmed by the sense 
of the omnipotent Creator's dominion and guidance of all 
those glorious orbs, — even, so the microscopist bends in 
astonished awe before the infinitude of God's works in the 
uocouatahle varieties and exquisite beauty of the minute 
Diatoms. 

BtLiN Slate, — ^Wherefore are they thus highly wrought, 
and why in such abundance ? Take u]) that slide of Bilin 
slate, and know that in one single cubic inch iO.OOO miUions 
of these delicate forms are Sound \ 



INPUSOEIAL EARTHS. 47 

EiCHMOND. — ^Look at the earth from Bichmond — ^it is 
a very small quantity of a marine deposit — eighteen feet 
deep, underlying the whole city of Bichmond, U.S., and ex- 
tending over an area whose limits are not known. 

Algieils, Oran. — Observe the beautiful discs in that 
slide of earth from Algiers. Use the highest power that 
the art of man has yet constructed, and hardly will you see 
all the beauty which the finger of our God has traced on the 
circular valves of these little Diatoms, called Coscinodiscus, 
Actinocydus, Arachnoidiscus, or Heliopelta. These names 
sound hard and perplexing to beginners, but they are full of 
meaning to any one acquainted with Greek ; and there is 
this great advantage in such nomenclature — that it is un- 
derstood ahke by scholars of all nations. The difiiculty of 
scientific names lies not in the names themselves, so much as 
in our deficient education, which wastes the time and the 
intellect of young ladies in acquiring accompKshments and 
modem languages without the solid foundation of Latin 
and Greek, which is acknowledged to be essential for men. 
These discs, and some others most commonly mounted as 
objects for the microscope, will be explained presently; 
it is necessary previously to say somewhat more of the 
Diatomaceee generally. 

And, first : They are now decidedly placed in the vege- 
table kingdom. They are found to consist of simple cells, 
whose membrane is so thoroughly impregnated with silex 
(flint) that it is indestructible by those powerful acids or by 
such heat as would totally destroy a simple cell-membrane. 
They consist always of two valves united at the edges, like 
a bivalve shell, and containing endochrome, like the plant- 
cell; sometimes oil-globules, and a granular substance 
which has been seen to circulate within. For a proper 
imderstanding of this read ' Carpenter on the Microscope ;' 
'Smith on British Diatomacese ;^ 'Pritchard^s Infusoria;^ 
^Annals of Natural History,^ 1843 and 1848; ^Microscopic 
Joamal/ 1854. 

The markings upon the valves, and their shape and 
pontakm^ are ibe distinguiabin^ characters w\uLe\i ddbd^<b\\i^ 
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They are found in the living state abundantly in every 
pond and ditch, ocean and rock-pool. They are in immensB 
oeposita in every part of the world. A mud-bauk, 400 
miles long and 120 broad, has been found on the flanks of 
Victoria Land, wholly composed of these siUceous valvea, or 
loricfe. In Sweden and Norway they are used under Um 
name of bergk-mekl, and mixed with the flour for bread. In 
the maases of guano these inaperishable Diatoms are found in 
profusion, having been eaten by shell-flsh, re-swaDowed by 
the sea-bird, ana passed tlirough its digestive organs, to re- 
appear unharmed, in all their beauty, as you may see then 
on the shdes sold as " discs from guano.' 



DLYTOMS or OTJANO. 

It is not possible to catalogue the contents of the slides 
sold as infusorial earths from various parts, because every 
slide has a dilferent collection, and the student should care- 
fully study each slide, and learn its contents, with the help 
of such a book as ' Pritchard's lufusoria.' 

The earths from the following places contain some of the 
most beautiful forms : 



II 



Algiers 


Kieselguhr 


Virginia (discs) 


MnU 


Lupiand 


Piscataway 


Bihii 




Manchester, U.S 


Italy 
Barbadoes 


Obero 


Kappanhanna 


Habichtswald 


Schockhoe 


Auvergne 


'l^lllamo^e 


Sugen 


Bichmond (discs) 


Lock Mouine 


Siieve Mor Hills 


Bangor, U.S. 


Premnay 


Bennmla (dL'scs) 


New Durham 


Wreatham, U.S. 





NAVICTH*. 



\ Some Diatomaceffi, however, are mounted separately, 
either as test-objects, for their delicate striEE, or for their 
peculiar markings ; and none more frequently so than the 
Naviculse, of which Navieula hippocampa, or Plenrogiffma 
an^latum, are favorite eTtampVes. 
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NAVICULA HIPPOCAMPA. 

Tie NaviculsB comprise the largest section of thie whole 
body of diatoms^ and vary very much in form and markings, 
but the genus Naviculse itself is so called from its resem- 
blance to a boat or little ship (Navc> a ship). They are 
found, both in the living and fossil state, of a bright golden 
colour, the valves delicately striated, with or without a 
central aperture. Some are striped longitudinally; some 
transversely; some waved or shaped Lke the letter S, as 

PLEUEOSIGMA, 

in which the apparent strise are resolvable into hexagonal 
dots under a high power. These Navicute all multiply by 
division and conjugation, as do the diatoms generally, 
which cannot be explained without plates, and the student 
must refer to the works already mentioned. 

MELOSEIRA, 
From melot (a member), and geira (a chain), 

is found on marine algae, a composite plant of many 
frustules, joined together by siliceous hoops. 

MELOSBIRA BOBB.EBI. 

No student should be without a slide of Meloseira, 
because it is a diatom very likely to be mistaken under a 
low power for a mass of confervse. In fact, it has been 
misunderstood even by eminent naturalists. Agardh, the 
Swedish botanist, found and classed it with the fresh-water 
algae; Ehrenberg examined and removed it into the animal 
kingdom, under the name of Gallionella; and now it is re- 
placed in the vegetable world as a diatom, its siliceous 
lorica being quite ascertained, and many beautiful species 
found both in salt and fresh water. If possible, obtain a 
^ecimen of Meloseira sub-fexilisy which is found off 
niburg; or Meloseira nummulites, found in the Baltic Sea; 
but meanwhile observe this M. Borreri, which is abundant 
on maiine sigse. You see a mass of bead-Aiike SV«\!CiEC^^^ 
ri/bft towards the edge is better seen and m\\i ^ V^^ 
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power. The frustules, or valves, are quite apparent — cylin- 
drical, round at the edges, and with a stronfjly-marked 
central jine. Some of the frustules are larger than otl^eis; 
in these most likelj the process of self-conjugation iuv^ 
l)egun. 

ACHMANTHES LONGIFES. 

I 

From achne (chaff or down), and anthM (a flower). 

These now scattered frustules were connected in life by a 
stem, and the upper and lower frustules had differait 
markings. You may observe that some have a transverse 
line, forming a cross upon the valve; this is one of the 
lower frustules. Achnanthes are common in sea-water, 
attached to algse. There are several species^ — some fossil, 
others found in fresh water ; but this is the most beautifoL. 

SYNEDEA ULNA, 
From mnedra (a sitting together), 

are common in fresh water, sitting together in groups of 
golden wands, striated and open at the ends, which in age 
dilate, and three obtuse teeth are visible, with openings 
between them. These often occur in such numoers as 
(]uite to encrust the confervse, or the stones in ponds and 
rivers. 

We need but to take a very little of the brown-looking 
vegetation which we find on the walls of wells or horse- 
troughs, or quiet ponds, and, placing it on a sUp of glass, 
\<dth a drop of water, cover with another piece of thin glass, 
to see many of these living microscopic plants. 

BACILLARLfi. 
From hacuha (a sta£^. 

These are much shorter than Synedra, and are found 
adhering together by one corner, in a zigzag manner, or 
free, like naviculse, gliding about in a drop of water. They 
are so abundant as to cover the confervse like felt. 
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GOMFHONEMA^ 



From gomphius (a wooden peg), 

is shaped like a wooden peg or wedge, and grows like a 
tree, on long filaments, attached to confervse or stones in 
fresh water, varying in shape, being sometimes round at 
the tip, or notched, or ¥dth a plain edge. 

LICMOPHOBA, 
From likmot (a fan), and phora (bearing), 

grows likewise on a stalk, but in dense masses, and is 
a marine diatom, parisitic on seaweeds. Its growth is 
different from that of the Gomphonema. The stalk widens 
in the process of multiplication, and so spreads out the 
frostoles like a fan. 

RHABDOXSliA. 
From rhabdos (a staff). 

These are marine also, and used as test objects, because, 
besides the striations, each frustule has two or four rows 
of marks called vittse. They were joined together when 
aKve, forming a long tube ; but usually we only see the 
separated frustules here. 

GRAHMATOFHOEA HABINA. 
From gramma (a letter). 

This is used as a test object to discover some very deUcate 
staiK on the borders of each valve, and is also remarkable 
for its vittfiB, which resemble letters ; especially this G, 
nuarinu, which has four Greek gammas {y) on each frustule. 
The vitt« are internal siliceous folds, and distinguish a 
large section of the Diatomaceee. There are fifteen species 
c| Grammatophora. This one is found on seaweed in the 
Atlantic and Pacific oceans. 

BIDDULFHIA. — ^AMPHITBTRAS. 

Biddulphia is one of the chain-like diatoms which adhere 
to one another by projecting angles, or horns. A band of 
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minnte cells forms a hoop round the valves, and when t 
multiply the young cells alip ont from between the vaWes, ' 
and the hoop often becomes detached. 

Amphitetras is a square cellular diatom, wliich frequentlj 
has its frustules piled up one over the other, with a large 
cell in each comer of the frustules. They are found aliv« 
in the sea otT Cuba and the Canary Islands, fossil in 
Bermuda earth and Barbadoes deposit. 

I ISTHMIA ENERVI3. 

A lovely diatom, found on seaweed on the English coast 
aud in the Cliannel Islands. Its exquisite areolated struc- 
ture is very remarkable, and will repay careful examination. 
Its mode of increase is unlike all others. Two cells form 
within the valves, and as they enlarge break forth ; but still 
the siliceous hoop which once joined the new frustules to 
the old one remains attached for a time round one of them 
and altera its shape, causing some to appear truncated 
iiutcad of round. The areolae of Isthmia are never well 
seen except with the parabolic illuminator, or mounted dry 
and viewed with a binocular microscope. 

ABiCHNOIDISCVS. 
From oracinrf (a spidor), and Jiscvl. 

TIlis beautiful disc is one from the guano, and ia also found 
attached to seaweed ; especially one species, which is much 
used by the Japanese in making soup. It does, indeed, 
somewhat resemble a spider's web. But how can we 
describe the wonderful delicacy of its tracery, or cease to 
wonder at the perfection of its form, when we learn that 
this double disc has two inner valves; the outer one homy, 
upon which are the web-like marks, is indestructible in 
nitric acid ; and the inner valve siliceous, supports the upper 
one upon fretwork like a gothio window. This should 
always be looked at with, a Lieberkuhn, or a parabolic 
illu[uin:.tor. 
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HELIOPBLTA. 
From kelios (the son), and pelta (a shield). 

This diatom is found in Bermuda infusorial earth. We 
sometimes find two or three species on the same slide, and 
few mounted diatoms are as beautiful as the Heliopelta 
viewed as an opaque with the binocular. We then see the 
leally raised compartments in relief^ forming a five or six- 
rayed star of exquisite workmanship, ¥dth a striated margin 
and lateral spines, which are thought to connect the frustides 
together when in a young state. The number of rays de- 
termine the species. If the heliopelta has a five-rayed star 
in the centre and ten compartments^ it is H, Leuwenhoekii. 
If there is a six-rayed star and twelve compartments, it is 
JST. euleri. If there is a perfect Maltese cross and eight 
compartments, this is H, metii. But it is quite necessary, 
in order fully to observe the skucture, to have two slides of 
this diatom, the one for transmitted the other for reflected 
light, and the ktter must have the Heliopelta mounted 
withoat balsam. 

OMPHALOPELTA (CELLULOSA VBESICOLOK.) . 

This diatom so nearly resembles Heliopelta, that a little 
close observation is necessary in order to detect the differ- 
ence between them. Tlie rays, though distinct, are less 
raised, and the margin has fewer spines, the rim is broader, 
and one species, 0. verncolor, has, with transmitted light, a 
play of colour from tawny to red, also a bright, clear, six- 
rayed star in the centre, and the rim, though narrower than 
0. eelluhsa, is very radiant. This is also found in Bermuda 
fossil earth, and other species in guano. 

ACTINOCYCLUS, 
From aeti» (a ray of light), and cyclus (a circle), 

has no marginal spines, and from eight to ten divisions ; is 
found alive at Cuxhaven ; fossil in Virginiaii eaitii. 
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ASTEttOMPHAlUS ASrER0LA.UPK4. 
Frcim atler (a star), oMphaloi (the nsTel), and lampra (ghinu 

Look for these in the slides of fossil guano, Bei 
earth, Virginia deposit, and Piscataway earth. Theyp 
beautiful umbilicEU rays, reaching only half vsy towar 
margin, and alternate rays proceeding from the i 
'forming a bright star in the ceotre, having five i 
each marginal division. 

coscmoDiscus, 

From coscitHtn (a siore), 

baa no rays or divisions, but resembles the Indian turn of a 
fciry wateh. The strnctnre is wholly cellular, and the 
species, of which there are forty, are known one (rom 
another by minute yet regular markings, tubercles, and 
variations in the size of the cells. They are found alive in 
the sea off Cuxhaven ; fossil in the Richmond, Yirginia, and 
Bermuda earths, also in the chalk marl of Oran. 

These are the specimens most commonly sold by opti- 
cians, and they show us wliat Diatomaceie are; but to 
pursue the study, and learn the myriads which a little 
bog-water or a spray of seaweed would reveal, we must 
read Prichard's work on Infusoria; or, if further interested 
in the manner of their propagation,— which is really won- 
derful, — read the article "Diatomacea" in the works on 
the Microscope by Carpenter or Hogg. 



These are minute plants, of green colour, found in fresh 
water, shallow pools, and ditches, 

VOLVOX GLOBATOE. 

This is one of them, which, from its animalcule-like 
movement and extreme beauty, has long been considered 
as one of the Infusoria. If mounted, it may be beautiful, 
An^sxrinch more so in its living, nm'nii^ BbaVe, va » ' 
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of water; reyolving round and round, sometimes gliding 
along, sometimes rolling through the water, a transparent 
globe, enclosing from one to seven, or even twenty, lesser 
and darker green globules, of various sizes. Each of those 
globules in time breaks from its parent cell, and becomes 
likewise a mother plant, producing young volvoces with 
such rapidity that ponds are often thronged with them, 
and the water is coloured to a deep green. There is a 
pond at Blackheath which, in the months of July and 
August, abounds with Volvox globaior, 

CLOSTERIUM 

is a favorite specimen of Desmidiacece. Its little half- 
moons, or ovals, sometimes joined together, are frequently 
fomid in all pools, especially on moors and in exposed places. 

Jiately the Qosterium has been closely examined with 
high powers, and a circulation of fluid was seen throughout 
the cell. This requires a power of 300 diameters and care- 
ful management of light. Then a peculiar whirling move- 
ment may be distinguished in the large round space at the 
end of the cell, as well as along both the concave and con- 
vex e^es of the Closteriura. It is like the circulation in 
Yallisneria, Ghara, and Anacharis, which I do not describe, 
because I am only noticing those objects which are mounted 
for students, in the hope of leading them to examine the living 
plants for themselves, with other books of a higher order. 
(Read ' Carpenter^s Microscope,' chap, vi, on the Desmi- 
diacesB.) 

To find the Desmidiaceae, try small shallow pools, and 
not stagnant water. 

Hie Closterium, Euastrum, Micrasterias, &c., will be 
found as a gelatinous stratum at the bottom, on stones, or 
stems of watejr-plants. The Staurastrum, Pediastrum, and 
all the smaller species, float as a thin film on the water, or 
foim a diriy4ooking cloud round the aquatic plants. 

Baise the film with a small musUn net, or pour the water 
fluoagii jour handkerchief, scrape off the deposit^ ^iidL\>T«sv&- 
ArUmto bottles of fresh water for examinatioiL ^ \\sstDkft 
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If on plants, strip the stem with your fingers, and in the 
same wav drop the gelatinous Dtass in water. Let it settle, 
and the little plants will flourish and remain long enou^ 
for you to stuay, not only their lovely forms, but also their 
manner of propagation, which is threefold. They multiply 
by self-division, by conjugation, or by zoospores. 

The moat common way is this : when a simple cell has 
come to its full growth, a partition forma in the middle; 
the cell gradually separates into two halves, each of which 
speedily becomes a perfect species of Desmidiaoea. 

The increase by conjugation, observed particularly b 
Closterium and Cosmanum, takes place thus : two fronds 
approach each other, and the outer cell-wall of each splits 
and throws out a connecting-tube which joinsthem togetner, 
Through this tube the contents of one cdl is poured into 
the other, and mixing with the endocbrome of the receiving- 
cell, forms a body called sporangium, wliich is afterwards 
set free by the breaking up of the parent eell. 

Multiplication by zoospores has lieen observed in Cosnu- 
rium, Pediaatrum, and many others. The endochrome 
divides into a number of granuW particles called gonidis, 
which escape through the cell-wall, and develop into per- 
fect cells. 

Or they are ciliated and have a spontaneous movement, 
both in the parent cell and out of it, when they are called 
zoospores. ^ 
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This is mounted for the microscope, as an example' 
conjugation amongst the Confervaces. 

Confecvaceffi are those plants which form the grcCh or 
brown scum on ponds and ditches, and the long green, 
silky threads, that float in running water. Most beautiful 
are their ribhon-hke filaments of varied pattern, and most 
useful their life on the stagnant water, which they purify 
by absorbing the noxious gases, and giving out the lifc-aus- 
taining oxygen. 

Looking at this scum for the first time will probably 
surprise us as much as anything. It doff aeean ^ 
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lerful that what we have passed by unheeded for so many 
years, or even turned from in disgust, should be so very 
beautiful. The filaments are worked by the hand of God 
in such varied pattern, that every pool may furnish us 
with a new specimen, and read us a lesson of the infinite 
care that has been bestowed on the lowest orders of crea- 
tion. 

The conjugation of Zygnema resembles that of Closterium, 
only as the filament is leng and divided into many cells, 
every ccU- throws out a connecting tube, and one filament 
completely empties itself into the other^ remaining colourless, 
whilst the recipient has a dark-green star jo£ condensed 
endochrome in every division. 

ACHYLA PROLrF<Ea.A. 

I have CQioe reluctantly to the end of the vegetable 
slides, and upon ©ach have said so'little oir all that there 
was to say, that I can only hope my few words may prove 
very unsatisfactory, and so send the reader^o better works 
and to the study of that open volume which lies armind us, 
the hieroglyphics of which our microscope deciphers for us. 
Only one mere little plant I will mention: it cannot be 
mounted, but you may raise it' for yourself in a. glass of 
water at any time. It is a parasitic plant on dead animal 
substances in water, and produces the zoospores of which 
we have been s^peaking. Throw two or three dead flies in 
a glass of water, and in a few days they will be covered 
Vfith a cloudy film of minute colourless filaments ; that is 
the plant Achyla proV^era, 

I will describe what I saw the first time I examined it. 
I found one day in a small gkss tank a dead larva of some 
aquatic insect, covered with a transparent mould, and on 
ei>miimng it with a half-ineh object-glass, saw a mass of 
dehcate white filaments. Some of these were filled with 
green granules in constant motion, and as I watched them 
the filament under observation began to expand into a club- 
shaped head, and the granules to form into small angul?' 
bomes^ moving slowly round and round. The progi 
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seemed so rapid, that T took out my watch to time 
the changes, which astonished me. It was a bright July 
evening. 

20 min. to 7. The angular bodies were forming. 

15 min, past 7. The gonidia, or zoospores, as T should call 
them, were becoming oval. 

20 7nin. past 7. The gonidia were in violent motion, re- 
volving and bounding against the end of the cell. 

25 min, past 7. The end of the cell contracted and elon- 
gated, then suddenly opened like a beak, and out rushed 
the whole multitude of little zoospores, merrily swim- 
ming hither and thither, evidently ciliated, and always 
moving the small end foremost. The empty cell col- 
lapsed, and I forgot it in watching the other filaments, 
all progressing in the same way. The spores continued 
to move about rather more slowly for nearly half an 
hour, when the quasi animal life seemed to cease, and 
they floated away to germinate upon the nearest de- 
caying substance. 

I hope you will prove the truth of what I write; it will 
afford much pleasure and a most useful lesson. 



PART II. 



OBJECTS FROM THE ANIMAL KINGDOM. 

ir 



** Th€ desire which tends to know 
The works of God, thereby to glorify 
The great Work-master, leads to no excess 
That reaches hlame^ but rather merits praise 
The more it seems excess ; 
For wonderful indeed are all His works, 
Pleasant to know, and worthiest to be all 
Had in remembrance alway with delight." — Mtllon, 



The slides usually prepared from the animal kingdom 
consist of insect parts, palates of Molluscs, Zoophytes, and 
miscellaneous objects, rather difficult to classify, since 
they seem to be mounted chiefly to please the eye of the 
purchaser. 

The demand for '' pretty objects " has been caused by 
the absence of any plan for the proper use of the micro- 
scope ; but now that we begin to find its real use, and 
appreciate its value as an educational instrument, the 
optician will have a better selection of slides on sale, and 
each object will be chosen as much for its usefulness as for 
its beauty. 

There is a class of slides now sold by several opticians,* 
which deserves especial recommendation. They are insects 
mounted whole; one single preparation affording material 
for a day's study at least. Instead of isolated parts be- 
longing to unknown insects, we have the perfect body of 
Hy or Beetle, displaying its external anatomy, and giving 
98 such an insight into its structure as we should hardly 
acquire with much reading and the best-drawn illustration. 

Take, for instance, the slide of Scatophaga, or common 
Dung-fly, and read the description in this catalogue; or 
theTdephoni^ Beetle; and compare the two caxdxiW^j" 

* Baker, Smith and Beck, Boss, Ladd, and OiiiBsv. 
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their parts; reading at the same time^ from Cuvier, or 
Westwood's 'Introduction to Entomology/ the generic 
characters of the Coleoptera and Diptera, and the young 
entomologist will have received a lesson never to be for- 
gotten. 

For those who have not begun the study of natural 
history, a few words are added on the classification of 
insects generally, without which some descriptions may be 
unintelligible. 

Insects are so called from the word in-secta, their bodies 
being divided into many distinct segments. They are 
a class of invertebrate articulated animals. The head is 
always distinct and furnished with antennae; the body 
usually consists of thirteen segments; they breathe by 
means of tracheae ; possess a nervous system, a circulation 
of blood, and a digestive apparatus varying with the* 
necessities and 'habits of the species. 

According to Cuvier's arrangement, insects are divided 
into twelve orders. The ftrst fdur orders have no wings. 

T -E^- . 1 1 Julus or Centipedes, and 

1. Mynopoda, example Woodlice 

2. Thysanurar- „^ . Lepisma, or Sugar-louse 
8. Parasita „ Pediculus {Louse) 

4. Suctoria „ Pulex (Flea) 

5. Coleoptera „ Beetles 

6. Orthoptera „ * Grasshoppers, Crickets 

7. Hemiptera „ Bugs, Aphides 

8. Neuroptera „ Dragon-flies 

9. Hymenoptera „ Bees, Wasps, Ichneumons 

10. Lepidoptera „ Butterflies, Moths 

11. Strepsiptera „ Stylops 

12. Diptera „ Flies 

The objects themselves will be the best illustrations of 
these orders. 

Preparations of animal tissues, blood, injected respiratory 
and digestive organs, and other objects relative to the phy- 
siology of the human body, ace Teaeried fat ^ «e\[arate 
pamphlet. 
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CHAPTER I. 

OBJECTS FROM THE ARACHNIDA. 

SPtDSS'S poor, JAWS, SFINNASBTS, EYES, EFIDSBMIS. 



spider's foot. 

This favorite object should always have three com- 
panions in its box — a preparation of Spider's eyes. Spider's 
jaws, and Spider's spinnarets, — therefore I shall say some- 
thing of each of these, and also a little of spiders them- 
sdves. We are so familiar with them, so apt to dishke 
them in the house and overlook them in the garden, that 
i will be well to learn somewhat of their history. 

Few persons realise the dignified position they hold in 
the order of creation. They are called insects; and are 
ontainly not considered so aristocratic as Butterflies, or so 
grand as the great Beetles; perhaps a little higher than 
9ie Fly they so cunningly ensnare. Therefore let us con- 
sider the Spider as a whole before we examine his foot. 

He Spider is not an insect. It ranks higher than any 
insect, no matter how large or how beautiful ; and this on 
good grounds. In all God's works a perfect plan and 
i^nlar order are established, and the organization of 
living creatures is gradually perfected, from the lowest 
form of animal life in the simple ciliated monad, up to 
the elaborate anatomy of man. Now the Spider might be 
aninsect if we strictly adhered to the meaning of th! term 
in-^ecta (divided into parts) ; but as its internal anatomy 
is more perfect, its respiratory apparatus, its circulation, 
and mode of reproduction, superior to those in any of the 
twelve orders of insects, the Spiders are called 

ABACHNIDA, 

andpbced above them in natural order. 

The Arachnida have oval or round bodies •, \)afc \v&^\, 
niiti 28 joined to the thorax, has simple ejea, ^^Lvd^a. -^^ 
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structure more nearly resemble the animal thaa the insect 
eye. Sometimes there are eight, sometimes sis, or only 
two. They have a mouth with jaws {maxilla), a tongue 
{ligula), remarkable palpi, and frontal claws often of great 
maguitude. But the nervous system is the great distinction, 
The organ of sensation, which is the brain in man and 
animals, is a aeries of knotted nerves called ganglia in insects, 
from which proceed nerves to all parts of the body. The 
imperfect insect, such as a Caterpillar, has more ganglia 
than the perfect butterfly. And whereas the insect haa 
gonerallj from six to eiglit or ten ganglia, or little brains, 
in different parts of its body, the spider has but iwo, and 
they more brain-like, more concentrated, and consequently 
of a higher order. 

Then again as to the circulation : we know that in all 
creatures the blood is the life ; it is the fluid which nourl^e) 
all parts of the body. Not always red; it may be white, 
or yellow, or green ; out it ia blood, and constituted more 
or less like our human blood, as the microscope reveals. 
All insects have a heart or dorsal vessel which pomps 
out the blood (as we shall see explained when examining 
the larvse of ephemera) that circulates loosely in the body, 
bathing the air vessels which supply it with oxygen ; but the 
Arachnida have a true heart ; long, indeed, like the insect 
hewt, but furnished with arteries and veins which give it 
perfect circulation. This raises it another step higher. 

The respiratory system is different in various species; 
but the Spider whose foot we are looking at had Innga or 
pulmonary sacs, with two or four breathing orifices, situated 
just near the base of the abdomen, and inside those sacs a 
number of delicate white triangular plates which aerated 
the blood. This is more like animal respiration than the 
trachea of insects. {See Spiracles.) 

The Arachnida do not undergo metamorphosis. The 
female lays eggs, making very pretty cocoons or nests for 
them, ami the joung Spiders come forth perfect from the 
shell, with the eKception of the two fore legs, which an 
not always developed until a few days after their birth. 
And k we read any good woiV o^ \)aft Kiwiaad&irt, 
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shall not fail to be struck with the intelh'gence of their 
habits and the amount of their instinct. For instance^ 
m the skucture of their habitations, one species (Clotho *) 
{oond in the south of Europe makes a beautiful tent in the 
dmpe of a cup, festooned at the edges, with the outer cover- 
ing of the finest texture, like taffeta, and weaves a second 
apartment, of still softer material, for her young. In this 
ioner room, kept scrupulously clean, she hangs five or six 
little bags, wherein her eggs are laid enveloped in fine 
down. When she goes in and out of her tent she lifts the 
edge of a festoon and drops it again. The Mygale Spider, 
whose nest you may see in the British Museum, brought 
from Jamaica, is made of the hardest clay, having a trap- 
door fitting most exactly, and hinged with stout layers of 
silk; the use of which she knows so well, that if it is half- 
opened by an intruder, she will pull it strongly inwards to 
defend herself. 

The cmumig and amusing way in which the Hunting 
Spiders catch their prey — creeping under a twig or window- 
Idge as gently as a deer-stalker, lying motionless for a 
whfle, moving as the Tly moves, turning with incredible 
swifiaoess round and round, ever keeping the prey in sight, 
anti], quite certain of its being within reach^ they spring 
like a Tiger, as fierce and as unerring in their leap. 

We may watch these ourselves in our garden on a warm 
spring day, e, g. a little black and white striped Spider, 
called Salticus, which, before it leaps, cautiously fixes a 
good strong thread to the wall in case of a fall. 

Again, we may see high instinct and deep affection in 
those vagrant Spiders of the wood, Lycosse, which hunt 
witi their cocoon of eggs so firmly clasped to the body that 
ihey will die rather than part with it. 

A wise little Spider of our neighbourhood — ^its name I 
do not know — Olives on the ponds and ditches of Otmoor, 
iind spins a web round a kind of raft of Lemna, with a stem 
of crass or a little twig — to make it stronger, I suppose — 
and floats about on this, pouncing on any half-drowned or 
newly-hatched FJj which may come within it« reach. 

• Uroctea. 
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Last of all that I shall mention, — as paper would fail me 
if I noticed all our spider friends, — ^ia the Diving Spider of 
our aquariums (Argyroneta), common iiear London, rare in 
many parts of England ; which has been taught to make a 
diving-bell for the work which God has appointed her. The 
water-world requires its avengers to keep down the fast- 
multipljing creatures therein, and the Argytoneta aqmtm 
ia one of them. True her gill-like lungs enable Tier to 
breathe under water ; but still she requires more osygen than 
it afords, and comes up about four times an hour for a sup- 
ply of air. This she conveys to a silken house she has 
previously spun amidst the weeds in still water, and which 
we see shining like a little globe of silver ; the Spider haU 
inside, her breathing organs immersed in the air, and ho 
head outside, watching for a tiny Beetle or a little Cyclops. 
For a more detailed account of the Water Spider, see 
' Kirby and Spence's Entomology,' or the smaller work called 
' Insect Architecture,' I only mention these facts to prove 
the reasonableness of the high position the Arachnida nold, 
and the unreasonableness of the neglect and dislike thCT 
often meet with. I bring them forward because the whole 
spider is to be purchased beautifully prepared, and its 
external parts may thus be studied; also because the comb 
of the foot is iu every collection, and it is more interesting 
when we have some further knowledge of the body to which 
it once belonged. 

SriDEa's FOOT. 

The Spider's legs have a different formation from those 
of insects. Each has seven joints; the two upper ones 
form a kind of haunch ; the next is theymar; the fouitli 
and the fifth are tibiie ; the first or second according to 
the species, much the longest ; the last two are the tarsi, 
less distinct than those of insects, but remarkably furnished 
with toothed claws called the combs. In our Garden 
Spider, the Epeira, there are no less than five of these 
combs, besides three upper and untoothed claws, to eacb 
foot; abo a strong moveable spine or hook at the joint of 
each tarsus, -^ 
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The use of these combs is for cleaning itself and its web^ 
the Spider being a most tidy creature. It has been seen 
to spend an hour or more in scraping the deUcate threads 
of ite web^ when dust or soot had collected on them; and 
if ihqr were too thoroughly incrusted with dirt^, these little 
daws broke the thready rolled it up^ and threw it away. 

The combs have from fifteen to seventeen teeth, necessary 
&r the swiftly ranning Smder when crossing the fragfli 
id) or twisting the silken bands that form its dwelling or 
lis snare. 

Whoever has patiently watched a Oarden or a House 
^pAer spinning its web^ will have noticed how with these 
diws it shakes and tries the strength of each supporting 
hie, and is able to cling to it or roll it up by means of these 
luakty little combs^ as well as to regulate the issue of the 
Uoeads from the spinnarets^ — as it were reeling it off. 

I spider's spinnabbts. 

lliese are not always well prepared. They are diflBcult 
. to keep in position^ but you could see them well by catching 
ta gooo-sizea Spider^ and examining it as an opaque object. 
At the end of the abdomen you will find four or five teats 
I or spinnarets^ pierced with an immense numb^ of minute 
lioles^ from which a viscid fluids a kind of glue^ exudes at 
the will of the animal^ and is drawn out as a fine thread. In 
reality^ each of those fine lines which we can scarcely see is 
IcompcMsed of iAausands of threadlets^ for there are often 
1000 orifices in each teat. The fluids first uniting from all 
these in one twisty descends about the tenth of an inch^ and 
iihen twining with the three or four others^ it becomes a 
cable in structure and in strength. 
The formation of the web would be too long a process to 
describe here. Only one fact I add; which is, that the 
Spider makes two ctifferent kinds of thread, and every web 
is ftthioned of these different materials. 

Take one of those common garden geometric webs, and 
throw a little fine dust against it. Look closely ; you will 
see timt the dust adheres to the cross lines ^\i\0^ Wvsl^^ 
dndes, but no^ to the radii or supportmg^<&^. 'Y\i&''«^ 
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becaiise the Spider secretes a viscid matter, which b1 
deposits in little globules all along each circle, and wfait 
acte as bird-lime in seeming the prey. In one web of modi 
rate size not less than 87,360 of these globules have bee 
counted; and yet the time occupied m its whole coi 
struction was only abont forty minutes. 

I often think that invalids, or mechanics, or town-peopl 
who cannot enjoy many of onr country pleasures, or lear 
Qod's wonderful ways in the instinct he has bestowed npo 
our humble fellow- creatures, might find much profit, mnc 
amusement, if they only knew a little more about the flif 
on their window-pane, and the spiders on the wall. Aa 
those careful housewives who so diligently sweep away th 
beautiful work, might Aeave just one sometimes, as a litti 
page from God's Book of Creation, which, if rightly studiei 
would lead to happier thoughts than come with the ove 
carefulness about household matters. 

sfider's eyes. 

I have said already that the eye of a Spider is of a highi 
type than the compound eye of insects. It has a sing 
arched cornea, a spherical lens, and a concave vitreous bod 
with a cup-shapea retina and a layer of pigment co 
responding to the choroid membrane of the animal eye. 
shines in the dark like a caf s eye, and evidently can see 
the night as in the day. This is very remarkable, and d 
notes higher organization than we find even in the aggrega 
lens of a Butterfly's eye. 

The position of these eyes — for the Spider has sis 
eight — IS admirably varied for their different habits a] 
pursuits. 

The Garden Spider, Epeira, has two very large red ones 
front and two behind, forming a square j two on each si 
almost confluent. 

The House Spider has a double row of four each archi 
the forehead. 

The Hunters have two fierce large eyes in front, four lit 
ones ^st beneath, and two some distance behind, like wat( 
men or an " arrieie-garde ." ^\u\A ftia M«Maj«i."¥ 
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langia, or Harvestmen^ which ran always on the ground 
tmongst moss and leaves^ and are of the lowest rank in the 
society of Spiders^ have but two eyes, seated on a tubercle or 
watch-tower on their back. 

There are seventeen different positions at least in the eyes 
of those Spiders most common to us. 

SPIDKE^S JAWS. 

The jaws or chelifers of the Spider — ^properly speaking 
the mandibles — are various in form, but tJways tremendous 
weapons, not only from their size and sharpness and the 
KRated edges and spines with which they are beset, but 
also because the upper joint contains a little sac of intense 
poison, which is emitted through a minute orifice in the 
Uit joints and effectually kills whatever insect is bitten. 

SPIDER^S PALPT. 

The palpi, or feelers, serve as organs of taste and touch, 
and also as distinguishing marks of the sex. The male 
Spider has very large knobbed palpi, by which it is easily 
lecognised. 

EPIDERMIS OP SPIBEE. 

The skin of the Garden Spider (I^eira) is frequently 
momited, and displays very beautiful undulating lines, sur- 
lounding the roots of the hairs. These concentric markings 
ttise from the existence of folds in the inner membrane, 
beneath which lies a layer of pigment cells, to which the 
validated appearance and beautiful colours of the Arach- 
oida are owin^. 

The skin is merely washed, dried, and mounted in 



THE ANIMAL KINODOH. 



CHAPTER II. 

INSECT FAB1S. 



I 



TOKanES OP INSECTS. 
TONGUE Oil PR0D03CIB OP HIYS BEE. 

This ia a common and favorite object in all collection 
and very beaatiful ; but it ehould always be one of at least 
five others in the insect division, in order rightly to appre- 
ciate and enjoy the exhibition it afTords of aiiptation for a 
particular purpose. I 

A moderate power gives a view of the whole tongue, bo . 
called, which in truth cousistB of several parts. The habits 1 
of the Hive Bee are well known, and need not here be 
described ; but it ia worth observing how beautifully this 
o^an is adapted for gathering the honey which lurks in 
the deep nectaries of such flowers as the Columbine ot 
Honeysuckle. 

Those strong-looking maxillte are chiefly used as prO' I 
teeting sheaths for the delicately fringed and jointed ligtdi I 
or tongue, which ia stretched forth, having two feelers, , 
called laiml palpi, one on each aide. These palpi are jointed 
at the tips, and used for steadying the proboscis in the 
fiower-cup as it laps up the sweetness there. The llgida 
has forty joints, or more; the number varies with the 
species ; you will easily see them with an inch lens. T!iej . 
renderit perfectly flexible, as it sweeps round both concave 
and convex surfaces ; and with a tremulous lapping motion i 
the Add ia drawn up along the hairy channel into tlw j 
opening valve which protects its throat. ITiere is a knob ] 
or kind of button at the tip, which has been falsely aupposed ' 
to be a perforated sucker. The tip of the tongue is simplj 
caHUagJnoas, but the base is hollow and capable of inflaboi 
to a considerable size. In ttua WUo^ ^wA:\)aft ■osiAas dram 
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from the flowers is collected previous to its passing into 

{he honey stomach. 

If possible^ the jaws or mandibles of the Bee should be 
mounted with the tongue^ to show the instruments with 
which they fashion their waxen cells^ seize their enemies^ 
destroy the drones^ &c. The mandibles vary in form and 

Efwer with the different necessities of the species. The 
ive Bee has simple spathulate jaws ; the wild Humble Bee 
bs toothed and stronger ones; as also the Carder Bee, 
Mason Bee, and Carpenter Bee. 

A comparative view of the tongues of these Bees would 
be most interesting, and for those who like to make a 
collection I will give the easiest way of preparing them for 
observation. 

Soak the heads for about a fortnight in liq. potass®, 
to soften the skin and dissolve the fatty substance within, 
which prevents the parts from being distinctly seen. Then 
wash tnem in water, and press them flat between two pieces 
of glass until quite dry ; drop a little turpentine upon them 
and let them soak in it for a few days, when they will 
mount beautifully in Canada balsam. If bubbles of air 
remam in the tissue, Uy the tongue on a glass slide, and 
oovor it with a piece of thin glass; take a camel-hair 
pencil and drop turpentine between the glasses, which must 
now be suffered to boil over the spirit lamp, and the air will 
rash out in bubbles; keep supplying turpentme untU the 
object is perfectly transparent, then qmckly and gently 
9fpj the balsam. 

TONGUE OF WASP. 

How very different this is from the tongue of the Bee. 
Instead of the long and slender ligula, here is a short 
broad two-lobed membrane, far more us^ul to the Wasp, 
who does not trouble himself to collect the honey he wul 
eat ready-made out of the comb, but who prefers rasping 
rapidly away the soft ripeness of the Peach, the Apricot, or 
the plum ; or gnawing the ioicy meat at the shambles, or 
socking out the life of a fat Ely. This bi02Aflaimemht«!Q&. 
bandjr it must be in making tho&e cvmoxi&'^v^x^^is^ 
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wherein they rear their young; a trowel and a smoothing 
iron, a spoon anil shovelj as may be required ; and witi 
those two brashes on either side ever keeping it clean and 
undogged for its work ; whilst those four feelers, the labial 
palpi and maxillary palpi, ceaselessly vibrate over aU, to 
ascertain the fitness of food or material. 

There are many species of "Waaps ; and some of them, 
especially foreign ones, fe«d more upon honey than do our 
common Wasps, and their lingulaB are therefore modified 
for their wants, being longer and sometimes three-lobed, 
with a variation also on the mandibles or outer jaws. 

These would make a very interesting collection prepared 
hke the Bee's head. 

BUTTEEFLV'a TONGUE OK FHOBOSCIS. 

This is a beautiful piece of mechanism ; a long elastic 
coil which the hovering Butterfly throws lightly into the 
recesses of the deepest corolla. It cannot, like the Bee, 
dive down into the lioneysuckle or Campanula, or passion- 
ately tear open the nectary of a Foxglove. Its beautiful 
wings cannot fold so closely as to let it creep into the 
Salvia-cup or Lily-beU. Therefore its Creator gave it this 
excellent instrument adapted exactly to its wants. In the 
hving insect it is coiled closely to its head, so as to be 
scarcely visible, and not at all to impede its movements, 
Wlien unfolded, we perceive that it consists of two long 
tubes hooked together most curiously by minute teeth, 
which on either side are inserted inta little pits between 
each row of teeth. Moreover each of these tiny teeth has 
a second tooth, which forms a deep notch and prevents the 
accidental unhooking of this double tube. Then at th& 
edge of each tube there are seventy-four little barrel-i 
shaped bodies, or papillte, considered to be the organs of 
taste, and inside each tube, which you may observe is: 
delicately striated, there are spiral vessels or trachese con- 
nected with the larger trachese in the head. Now the- 
fluid does not pass up the interior of this antlia, which 
is its proper name, but is drawn upwards along that 
obannel wbioh is formed bj the Mmo-tt cS. "Obb ^.-^m \i^E«». 
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The papillae are best observed near the tip, and with a high 
power. 

PEOBOSCIS OE TONGUE OP BLOW-PLY. 

This is a true proboscis, bflt not so well seen alone if all 
its parts and uses are to be considered ; you should have 
the proboscis of a Gnat and of a Tabanus or House-fly 
lightly to understand the whole. 

We see the little House-fly busy in our sugar-basin, or 
the Blow-fly unwelcome in our larder. We feel the tire- 
some tickling; in a hot summer^s day when they gambol 
over out hands and face ; but we know not how beautiful 
is that little mischievous tongue. Here it is spread out, 
the simplest form having a broad fleshy lobe which is striated 
with spiral fibres, by which it obtains a sucking movement 
and draws np the juices it feeds on. Little short stiff hairs 
are set aroilnd it, and these are what do us mischief in 
rasping ofiTthe poHsh of our book-covers and causing the 
irritation to our skin. 

PEOBOSCIS OP TABANUS. 

This is &e more Complicated proboscis of the Tabanus, 
or Horse-fly. Who does not know how it torments our 
cattle, and the carriage horse in particular, in a dusty drive 
through the country r A large brown Fly, with variegated 
wings, and such magnificent eyes ! She is easily caught ; 
for .when she fixes on the horse and tastes the warm blood, 
her whole attention is given to the feast. I say she, be- 
cause the male Tabanus is found harmlessly hovering over 
flowers, and loves the haunts of the Honey Bee : his mouth 
has no lancets, whereas the female is supplied with very 
powerful instruments of assault. 

The head should always be mounted with the proboscis, 
which greatly increases the interest of the slide ; because, 
although the eyes lose in preparation their gorgeous colour- 
ing of green, purple and gold, in zigzag bands across the 
facets, yet the delicate network remains, and shows the 4000 
meshes, which in lite each contained an eje» K& \^ ^^ 
case with many o{ the Diptera, the eyes oi l\ka fema^fc %xfc 
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parted by a narrow banil. Beneatli the cres, Dear the 
mouth, are the antenme, which are supposed to be organs 
of hearing, as they certainly are of feeling. Six-jointed 
these are ; the first and second bristly, the third ia very long, 
and the last three very short. • It is important to observe 
these things, as the shape of one joint in the anteuuie will 
determine the species. In this very case, if we were exa- 
mining the large and true Tabaiiuj bovinva, we should eee a 
very different third joint- 
Next let us examine the mouth. 

That long and broad membrane is called the labium. 
Those lines at the inner edge of the two lobes are spiral 
muscular fibre, which enable it to lap or draw up the fluid 
it feeds on ; and those lancets are instead of jawa, or rather 
are modifications of the mandibles and maxillie, which are 
the inner and outer jaws of insects. These lancets pierce 
the skin, and the labmm sucks the blood of the horee. If 
the slide has the head of Tabanus bomnut, and not the com- 
mon Tabanus plrmatilit, also called Hcemotopota, or "blood- 
drinking," the head wiU be armed with a strong pair of 
mandibles, besides the lancets. The larvee of these flies 
live in the earth, — long grey footless grubs, feeding on 



PEOBOSCIS OF GNAT. 

Here is another of our little tormentors, and a female 
Diptera also ; for the male Gnat dances gaily in the sun- 
shine with his beautiful plumed head, and has not by any 
means so well-developed a mouth. He does not sack blooQ, 
and probably sips a little nectar from flowers or tlie dew 
npon the leaves in the abort time he has to live : the bnsi- 
ness of his life is to choose a mate and die. The female 
^^ Gnat lives longer, and is very bloodthirsty. Here observe 
^^L a long fleshy lip, or labium, which is the sheath containing 
^^1 two mandibles, two maxillte, one labium, one ligula or 
^^1 tongue. They may not all be visible on the sbde, as some 
^^K may remain inside the sheath, and some may be broken <&, 
^^1 they are ao very delicate ; but if perfect it would show sB 
^^ft these. Tb& mandihki aie tind^ twtbed like a saw, bst 
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jou require a quarter-inch glass to see this well. The 
lignla is shaped Uke a spear-head. The stiff homy labium is 
pointed like a needle. When the Gnat pierces the skin, the 
two serrated mandibles work rapidly up and down, t}ie sheath 
folds backward, the pressure of the lancets causes a httle 
poison-bag, situated at t}ie base of the proboscis, to emit 
one drop of acrid matter^ and when the Uttle creature has 
sacked our life-blood, and her small body is distended and 
crims(»ied with hear draught, «he flies off l^e a winged ruby 
in the sunlight, ^hat little poison-drop rankling in the wound 
and causing our after u^asiness and irritation. It is worth 
the slight annoyance, however, to watch the process of her 
feast. With a pocket lens we ckn see the working down 
of the lancets, ^md the up-flowing of the blood into her 
stomadi. 

The ahriU hxm of the GnaVlike a fairy clarkm, is pecn, 
liar to the femak, and only heard when she is bloodthirsty. 
Her delicate ^nngs then vibrate 3000 times in a second, 
and are supposed to cause this sound by the &id}i(m of their 
bases against her body. Her eyes, which quite cover her 
head, and the long fourteen-jointed antennae waving to and 
&o, make her a beautifcd object, in q>ite of her unpleasant 
propensities. 

PBOBOSCIS OP iSISUS. 

The AsSus i»one oitiie Diptera (Hies)— tine largest and 
fiercest of the«^ — ^most frequent in sandy situations. They 
flit about in the hot sunshine, pouncing upon all smaller 
flies — Beedes and Hymenoptera, Ichneumon ffi.es, .&c. — 
holding theaa between their fore legs, and plnnging their 
sharp lancets and fleshy tongue into the soft^ part of their 
prey. The ^lour of these flies is mostly tawny, gold- 
coloured, or reddish-yellow ; the wings finely-veined and 
clouded at the edge; the body long and narrow. The 
larva lives in the earth; it has twelve segments, and 
changes to a spiny pupa, from whence the Fly emerges in 
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PllOBOSCIS OF EMPIS-FLY. 



The Empis is often caDed the Snipe-fly, from its reg 
able labrum, which really resemHes a Snipe's beak. 
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; rest it is folded close to the breast, but very frequently | 
is seen transfixing the body of some poor smaller fly which 
the Empia is grPcdiVy sucking. The EmpidK are generally 
small black flies, and there are many species of them. 
They are more fully described with the slide of ^jiit 
atercorea ; also the peculiar veining of their wings. 

PKOBOSCla OP DIOCmiA, 

one of the Asihdie, flies which irthabit meadows, trees and 
bushes, feeding on lesser rties, and more common than the 
true Asilns. They are usually black and shining, and carry 
their antennte very fiercely erect. The head should be 
mounted in profile to show the tubercle upon which the 
antennce are seated, five-jointed and porrect, close to each 
other at the base and diverging outward. The proboscis 
stasda out almost horizontally. 



This is a pretty black and yellow Fly, frequenting flowers, 
having a bright triangular spot on the top of tlie head. 
The thorax with two yellow scapulai, and the abdomen is 
banded black and yellow. The remarkable part of the head 
is a singular proboseis curved suddenly upwards; a labrum 
notched at the tip, arched above and hollow beneath; labium 
bilobed and slightly hairy, with three sliallow transverse 
ftirrows at the tip. The antennse should be well displayed, 
for (heir structure alone would determine the species, and 
therefore furnish a useful lesson on the absolute necessity 
of minute observation, if we wish truly to learn and enjoy 
the insect world. 

The antennie of Conops arc about as long as the head, 

fiercely seated on a tubercle, and have seven joints ; the first, 

short and slightly hairy, forming an angle with the second, 

iriiJj is much longer ani rather clu.b-«baijed ; the third 

' oil the second like a cqtic, bii.4 Vaa \Q\K!Oa.\a 
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small ; so is the fifths and the others are like little spines ; 
nevertheless they are seven in all. The eyes are prominent 
and oblong ; but the eye of the Fly is particularly described 
in the head of Bhingia. 

HEAD OP EHINGIA, OR STRPHUS. 

This beautiful prefpar'atioii is the one I have chosen for 
drawing particular attention to the eye of the Fly. That 
fine delicate lace, now perfectly transparent, is the skeleton 
or framework in which were set four thousand perfect organs 
of sight, which we cail Ue eye of a Fly. That outer mem- 
brane, which is all that is now left, is the cornea ; it was 
lined with an iatense black pigment, excepting one tiny 
spot in the centre of each facet,t through whieh the hght 
was admitted. Behind the pigment was a broad zone, 
orange-coloured and black; then a' second zone, deep blue 
orbkck;.then the optic gangUon, gathering all the fila- 
ments of each eye into one knot — ^the brain. 

The brain o£ insects is not a sobd mass, or 'gi^t ganghon, 
like the brain of animals ; but the mediiun &f communica- 
tion between insects and the €3ttemal world, is a nervous 
system consisting of two meduUary threads or cords, and a 
series of knots or gafigUa pladed a,t intervals throughout 
the body/ 

Larvae have usually two of these ganglia t^d e^ch segment 
of the body. The perfect insect has fewer \ but the first 
gangUon, as in the Fly, always^ sends out the nerves of the 
qres, tongite> malillse, mandibles, and antennae. Therefore 
we understand how the organs of sight arexrnited in the 
kead of a Fly upon the first gangUon or br^in. And whilst 
each eye receives a perfect imagie of the object before it, one 
siiijde impression may be conveyed to its possessor. 

This head of Bhingia has also a very peautiful tongue, 
bng and slender^ lobed and edged with spiral fibre, capable 
of great extension to aceommodate the habits of the Fly. 

The Hkvngia cAmpeatrig^ or Bmtratay isr so called from 
its projecting homy beak. It is a very pretty Fly com- 
mon in woods ani gardens! during the Summer •, i^m'Kf&a!^*^ 
Am Us boveiiDg like a Humming-bird over \\\ft ^q« 
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. and darting suddenly into them, sucking the honey-drop 
with this long and slender ligiila, and then out again with 
a swift jerking flight not very easily followed. ItB body 
is a dull red ; the wings finely veined, lite all its fajoily, 
the Syrpliidte. 

HEAD OF DHOSE-PLY, OR HELOPHILUS, 

I This so nearly resembles the Ehingia that little need be I 
added in explanation, eieept of the fly itself, wliich is 
of the Syrphidffi, nearly related to the Ehingia. The iL 
philus is that large black and ydJow fly so common in J 
Autumn on Michaelmas Daisies, often mistaken for a "W"^ 
as it m^es a loud humming noise and is very intent i 
its feast. It passes through a greater change than n 
the fly tribe; for it lived and fed in the foulest sewe 

rat-tailed larva which is very curious in its maiuier^S 

breathing. This larva has a long retractile tail, with the 
action of a telescope, capable of immense extension to reach 
the surface of the water or mud for air. The body being 
Twy. traneparent, the tracheal vessel is distinctly seen in a 
wavy line the whole length of the tail. 

HEAD OF EEIBTALIS, 

differs only from Helophilus in having a black hairy baiy, 
wore like a Bee. The antennae are very beautiful. 

HEAD or TIl-ULA. 

This favorite and beautiful preparation is the head of 
our famihariy called Daddy-long-legs. The colour adds to 
the beauty of the lacework eye, and the fine antennae, simple 
yet varied in the length of the joints, whieh are each 
shghtly hairy. The palpi have four joints, and bend over 
the broad fleshy proboBcis, in whieh large trachea are dis- 
tinctly seen, "niese Tipulae are very destructive in the 
grub state. The female deposits her eggs in deep burrows 
by means of a long ovipositor, consisting of four pieces ; 
two of them bore like an auger tiie required hole in the 
oath, imd the other two join and conduct the egg to 'ita 
wointed place. "Wlien the \aiva.\\alc\iea Sl^as Vma ^ohA 
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liorns (m its head, sereral fleshy conical appendages on the 
abdomen, and two Yetf strong mandibles working against 
two hon^ convex dentated plates. Yerj destructive are 
they to the farmer's grass land, often destroying hundreds 
of acres in ikigland and France. The more, therefore, of 
these beaittilul heads that are thu9 prepared the better. 

HBAD of UHNOBIA. 

This is essentially like the head of Tipola. I need only 
wj that Limnobia is one of the same family, only of a dif- 
ferent genus, and the larvse are much less destructive, living 
mostly in fungi. 

HEAD OP HBMEBOBIUS. 

This is usually mounted as an opaque object, to show 
the metallic lustre of the eyes. The Hemerobius belongs 
to the wder Neuroptera. It has four exquisite hght green 
wings resembling delicate lace, and lays its eggs on the 
twigs of lilac trees; these eg^ are stalked and placed 
in rows along the twig, from which a very useful little larva 
emeiges — a destroyer of the Aphides. 

HEAD OP FANOBPA. 

The Panorpa is called the Scorpion-fly, and is very 
common on nettles in the middle and end of Summer. 
They are not difficult either to distinguish or to catch ; for 
the male fly is very conspicuous with his long tumed-up 
tail, at the end of which he brandishes an unpleasant 
looking pair of forceps. The wings, four of them, are 
kif^y reticulated, which denote it to be of the order Neu- 
npterUf and first cousin to the beautiful Dragon-fly and 
brilliant Hemerobius; they are prettily spotted, and of 
equal sise. If we look at the h^ we shall see a pair of 
mg antennee inserted between the eyes, three ocelli, or little 
^es on the crown of the head, and this long snout-like 
proboscis, with mandibles, maxillae and lower lip nearly 
finear, and four or six short palpi. Upon this beak we 
often see s htHe insect spitted, whilst the toiv^e \& t^SS^'v 
mdaBg out Ha liters-blood. The Panoipa \& ^ e^xc^^ 



ij, and huTits in the hot sunshine, not only on the wing, 
bat running swiftly under and over the nettle-leaves, inte^ ' 
on his pursuit, and easily captured himself whilst thus 
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TONQUB OP CRICKET. 
{Acheta.) 

This is an example of a true insect tongue, and mast 
be examined with several powers if we wish to see all its 
beauty. For a general view use an inch lens, and observe 
the two strong muscles which move it, from whence name- 
roas fine spiral fibres arch over the transparent membrane. 
Afterwards use the half-inch and the quarter-inch, when 
these fibres appear to be furrowed or fretted, like little files, 
and must form a most useful tongue for the voracious 
cricket. We all know how destructive it is in the bousej 
gnawing linen or books, or feeding on flour, meat — ^in 
short, anything it can find. After this tongue has performed 
its office, there is a comphcated rizzard, which will be 
explained in its proper place; though it ought to be looked 
at after the tongae, and with the wing-case of the male 
Cricket, whose dram and file is a very interesting micro- 
scopic object. 

The House Cricket belongs to the order Orthoptera, or 
straight- winged insects. The female does not chirp ; she 
is known by a long pointed ovipositor, with which she 
deposits aboat 300 e^ in a season. 

GIZZAEJ) OF CRICKET, 

This is a most interesting object in connection with the 
tongue of the Cricket, as illustrative of the digestive 
organs of the Orthoptera. It is usually mounted in 
Canada balsam and viewed with transmitted light; bat 
the efi'ect is more beautifnt, and the structure better dis- 
played, by examination with the parabohc reflector, or a 
simple Lieberkuhn, when the scale-like plates are thrown 
into relief, and the formidable apparatus for digestion is 
manifest. 
The Cricket has a long and ^VateViVc wao-^^Ma,, -«Sb^ 
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iends in a crop or sac for the reception of food in a rough 
istate^ and this is followed by a gizzard^ consisting of two 
skins^ the inner one plaited into six folds having longitu- 
dinal rows of teeth resembling toothed scales^ the outer 
row much smaller than those in the centre, and each 
capable of elevation and depression. The whole grinding 
machine is moved by thousands of muscles, which enable it 
to reduce the food to a pulp, and it is then passed on to the 
intestinal canal or lower stomach, where biliary vessels, 
analogous to the liver in the higher animals, pour in the 
bile, which finally prepares the food for the general nourish- 
ment of the body. 

A most interesting collection of gizzards may easily be 
made, and the variation and adaptation of structure ob- 
served, by preparing the stomach of Dytiscus, of the 
huge Grasshopper or Locust, the Cockroach (Blaps) Tene- 
brio (Beetle) and most of the predaceous Beetles. One 
small Beetle, a wood-borer, Oryptorhynchus tapathi, has a 
gizzard so minute as hardly to exceed a large pin^s head in 
size, and yet it is said to be armed with no less than 400 
pairs of teeth, moved by a far greater number of muscles. 

MOUTH OP BEETLE. 
{Telephoraf or SoldieT'heetle,) 

This is a common and favorite object, and should be 
considered carefullv, for it belongs to that large and usefcd 
tribe of insects which we could no more spare from their 
place in creation than we could the flowers of the field, or 
the birds of the air. 

A Beetle's mouth will be more interesting if we say a few 
words about the Beetles themselves. 

Ckdeoptera they are called, from two Greek words, signi- 
fying " wings in a sheath.^' No less than 30,000 species 
aie xnown, of which 3600 are found in Britain; ex- 
ceeding the amount of all our other native animals, and form- 
ing a uiird part of our insect population. They vary in size 
from the great Prionus, which measures six inches long, and 
has nine inches expanse of wing, to the nmvo^A TneW^\.^Tji^ 
sad Atomana, hardly one-eighth of a line — Cfi\\i^ m^\^< 
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pcopic ; and yet every external joint, every internal organ, it 
as perfect in the Bmnll as iu the large. 

The usefulneas of the Beetle tribe is far greater than is 
imagined. Not only in the perfect state do they remove 
dead animal substances, excremente, &c., but in their larvj 
state feed on decayed vegetable matter, which else wonld 
render the air unwholesome for onr enstence, and more 
offensive to our senses than can well be imagined. Let n* 
examine, therefore, the month of our little scavenger. 

It has six parts. An upper lip, called iaimm, whicll 
covers the mouth, and is homy or leathery, but simple in 
form. 

Two upper jaws, called mandiblet, varying in sliape, bnt 
strong ana toothed, or hooked, for seizing their prey and 
tearing it to pieces before it is passed on to the more ddi- 
cate under jaws or 

Matfilla, which are fringed with delicate hairs, and h) 
which are attached jointed palpi, or feelers, Tlie tips of 
these are often triangular, or hatchet- shaped, which mil 
distinguish them for your observation. These palpi more 
very rapidly, apparently esamining the food, and two otben 
are attached to the under lip or 

Zabium, for the same purpose. Part of the labium ii 
called the chin or meotum, usually having a noteh in tJie 
centre. Some of the Beetles have a distinct tongue inside 
all this — the Dung-beetle for instance — lying between tk 
labium and labrum. It is a simple membrane, sometimes 
fleshy, Bometimea homy. 

The mouth of a Beetle would be much better eiamined 
by taking a large Beetle, and soaking the head for a fe* 
days in liquor potassfe; then washing it in a watchglaasfol 
of water, when the parts are easily separated and studied. 
Do this, because from one mouth wc cannot leara all that is 
oseful or interesting, For instance, in the mandibles art 
found different kinds of teeth ; molar teeth for grinding 
food, or incisive teeth for tearing it. The maxillie al» 
vary extremely in their form and appendngcs. The lobe* 
are often furnished with spines or teeth, and are single or 
double, fringed or plain; but the predaceous Beetles hsvfl 
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always fringed lobes like stiff brasher, as if for cleansing 
tbe food or the other appendages of the moath. Also, I 
may mention that the palpi of those Beetles which feed 
on the pollen of flowers, such as the tribe of the Nitidu* 
dda, are used by them to open the anthers in a very 
corions way. 

The antennse of the Beetle are not described here but 
in connection with those of the Blow-fly and Bee^ con- 
cerning which some interesting discoveries have been lately 
made. 

MOUTH OF BEETLE. 
(Bonche et palpes de Calaihus CcuteUoides.) 

This is a black Beetle about half an inch long, very 
common in the neighbourhood of London ; found under 
stones. 

The object is good as showing beautifully fringed 
maxilbe with two pair of labial palpi ; the outer pair have 
four joints, the lower pair only three. Some species of 
Coleoptera have one pair of labial palpi, and one pair of 
jnaxiltary palpi. 

Observe, the little tonguelet in the centre has two ear- 
like appendages, called paraglosssB. That broad curved 
pkte above it is the mentum, with a notch in the centre, 
which distinguishes the section of the Carabid to which it 
belongs. 

MOUTH OF BRACHINUS. 
(Bouche et palpes de Brachinus.) 

The mouth of the Bombadier Beetle {see leg of 
Bnchinus], one of the Carabici, which has the maxillae 
terminated simply in a point ; the tonguelet exposed, and 
labial palpi distinctly three-jointed; the mentum not 
toothed; tne last joint of both maxillary and labial palpi 
evidently dilated. 

MOUTH OF ONTHOPHAQUS. 
(Bouche et palpes.) 

One of tbe Dung-beetles or ScarabcBidea, ^'i ^»£aR^ 
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species of the Spring. It belongs to the large I'aniilj of the 
Lamellicornes, naving the antennse clubbed and composed 
of leaflets arranged like a fan, opening and shutting in the 
same manner. The first pair of legs are remarkably strong, 
the tibise toothed for burrowing in the earth and manure 
upon which they feed. Many of the species are very large 
and beautiful, with metallic bodies and sculptured Elytra. 
The Outhophagua ia small, but of a brassy olack colour; 
the elytra dull grayish-yellow thickly clouded with blad; 
and it has a curioua pair of horna on ita bead. The month 
showa a pair of broad curved and delicately fringed marillse, 
which deserve examination with a high power. The last 
■joint of tJie maxillary palpi is the largest, and thelabisl 
palpi are very hairy, 

MOUTH OF AtiCHOMESrs, 

a species nearly allied to Brachinus, b small green Beetle 
found under stones. "We observe the masillte terminate 
in a single hook, with two pair of palpi, and the tongue- 
let having the paraglossa: mentioned iu the month of 
Brachinus. 

MOUTH OP CltlOCElilS. 
(Anporasvt Beetle.) 
This abundant and pretty Beetle ia found in tlie hot sunny 
days of July laying eggs upon the asparaj^us plants. It is 
blue and red, with the elytra marked in theformofadonble 
cross, yellow and blue. It belongs to the order Tetrammi 
- having four joints in the tarsi. 

The mouth displays a membranous two-lobed ton^etet, 
the maxilhe whitish and membranous, delicately fimgedj 
the terminal lobe straight, the palpi filiform. 

MOCTH OF LADYBIRD, 
{Coarinetla,) 

too well known to need description ; but it may be noticw 
that it belongs to the last order of Coleoptera, the Trimerii 
having only three joints in the tarsi. 

The mouth is very remarkable from the hatchet-shaj 



?ery remarkable from the hatchet-sha^^J 
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the last joint of the maxillary palpi. The maxillae are anned 
on the inner edge with a horny tooth. 

When the Coccinella is alive and in its youth, the circu- 
lation of blood may be seen in the veins of the wing. 

MOUTH OF STENOPTEETJS KUFUS. 

A black beetle with red antennae, not common in Eng- 
land; found in June near Darenth Wood and Coombe 
Wood. It is one of the CerambycidaB, a section of the 
Longicomes. These have only four joints in the tarsi, the 
last three furnished with short brushes, and the first and 
second joints heart-shaped. The mouth is very differently 
constructed from those before described. The two maxillary 
lobes are remarkably distinct and prolonged beyond the 
palpi : the last joint of the palpi thick, conical, and dark- 
coloured. I may mention here, as Stenopterus is rare in 
England, that a very pretty species of the same family may 
be readily found on willows, and the mouth will show the 
same kind of maxillae, with this one difference in the palpi 
--that the maxillary palpi are very much smaller than the 
Idihidy or even than the maxillary lobes. 

The beetle to which I refer is Ceramhyx moschatuSy or 
Musk-beetle, about an inch long, green, shaded with blue, 
or a more golden colour, emitting a scent of musk or of 
otto of roses on being handled. It has long antennae, and 
kidney-shaped eyes surrounding the base of the antennae. 
The larva is a soft white maggot, burrowing under the bark 
of trees. 



ANTENNA. 



The antennae, or feelers, are very important organs in 
all insects ; but especially in the flies and beetles. In both 
these orders the shape, position, and number of joints in 
the antennae, form distinguishing characters in the genera 
and species of insects. 

They are situated on the head, near the eyes. They 
deserve particular attention and study •, fot no cst^^\s9» ^ck. 
more wonderful or more useful, and, uniiX \a.\,^^ , \i<3\^^ 
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little understood. The order Coleoplera is divided by ttem 
into the familiesj Lnmelliconies, Clavicotiies, Serricomes, 
aud Palpicomea. For examples of the^, which are very 
beautiful, look at the head of the common Dung-beetlej 
which has a clubbed aiitenoa, formed of leaflets, capable of 
being shut ^p. 

iSTENH* OP COCKCHAFER, 

another Lamellicorne beetle, every leaflet of whose beautiful 
lutennte shows a cellular tissue of oval celU, with nucleus 
and nucleolus, according to Quekett ; but with an external 
cuticle of hexagonal cells, according to Carpenter, The 
organs of sensation, sacs and sacculi, are found in them, 
and occupy the place of the nucleoli of Quekett. (See 
antennffi of SjTphus.) The leaflets of the male are muck , 
longer than those of the female. 

ANTENN-E OP NITLDULiaiA. 

An example of Clavicorne antennie. These Nitidi 
are small beetles which haunt uur Huwers and swarm upon 
nettles all the Summer long, and may be recognised by their 
auteniWB having eleven joint*, the last three clubbed. 

ANTESSJ; OF HYUKOPHILHS, 

is an example of Palpicurne antennte; clubbed also, but 
difl'creutly shaped, and having only nine joints- 



AXTESN^ OP ELATEE. 



Here is a common little beetle, often called Skip-jack, 
from its springing up with a jerk when laid on its back; 
easily recognised ou plants by its depressed head, and 
long dark body ; also by its bahit of falling down as if 
dead when alarmed. The anteniite are an example of the 
Serncornes, toothed or serratt'd, especially those of the male 
insect. 

Tor examples of variety of antennas in the Diptera, look 
at the heads of Dolichopus, Empis, Sepedon, and Syrphns, 
Phora, Tabatius, &.c. Compare these with the antennas of 
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Bee, Siiw-flj, Ichneumon-fly, and Dragon-fly. Tlie antennffi 
not only vary in tlie species, but in tiie sexes, and are 
always most beautiful in the male; as in tiie head of a 
Gnat, which is plumed, whilst that of the female is quite 
plain. 

The wild Bees, Saw-flies, and Beetles, present many 
examples where the different shape and length of the 
antennsB enable us at first sigbt to recognise the sex. 
Therefore we should study them, especially in the following 
insects : — 



WILD BEES. 


BEETLES. 


Rhipicera 
Chelonua 


HOTHS. 


Chelostoma 


Cerambjx 


Bombyces 


Specodes 


Anthrenus 


Elater 


Satnrnia 


Halictua 


Colymbetes 







Andrena 


Scolia 


ICHNETIMONS. 




Eucera 


Anthrophila 


Pteronus 





It has been supposed that the werey chiefly the organ 
of touch, probably of smell also, and of hearing. Certain 
it is that they are most important to the insect, and that 
special contrivance for their preservation and use may be 
oDserved in many tribes. I will but mention a few exam- 
ples. The common Water-scorpions, Nepa and Belastoma, 
have very deep kidney-shaped boxes between the eye and 
the throat to defend their singular antennas, Cryptocerus, 
a remarkable ant, haa a square plate, the sides of which 
form a longitudinal cavity in which the antennie he quite 
concealed and safe. Many of the Diptera have furrows 
in their foreheads, which receive and protect the antennte in 
lepose. Many beetles, Anthrenus and Byrrhus, have cavi- 
ties under the prothorax or breast, where, wlien alarmed, 
their antennee are secreted. 

But in proof that they are certainly organs of sensation 
in a high degeee, it has lately been discovered that the 
anteniiEe of Bees, Wasps, Plies, Dragon-flies and Ichneu- 
mons have peculiar structures which had never been 
described before. Dr. Ilicks published his papers on the 
subject in the 'Transactions of the Linnean Society, 
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4NTENNJB OF SYUPHUS, OR OP BLOW-FLY. 
(JfiucD Vomitoria.) 

Either of these may be taken to illustrate what is stated 
by Dr. Hicks. If properly mounted they will he trans- 
parent ; and on the third joint of each example will he seen 
a multitude of transparent dots. These dots are perfora- 
tions of the inner coat of the wall of the antenna, closed 
externally by a very thin membrane. Behind this perfora- 
tion is a sac which, when the antenna is crushed or broken 
up, may be found floating about iu the fluid. There are 
about 17,000 of these sacs in each antenna. Besides these 
simple sacs there are large spores, which lead into chambers 
from which numerous bttle sacs or sacs or sacculi radiate. 
These apertures are fringed with very miaute hairs. There 
arc about eighty of these cavities on each side of the antenme. 
They are filled n'ith fluid, closed in from the outer air by a 
very thin membrane, and to each little sac a nerve procee ds 
from the large antenna! nerve. ^^t 

This will be seen better in ^^| 



On the last three joints of these antennfe.but only on one 
side, wc find these vesicles or sacs ; and if properly pre- 
pared the great nerve may be distinctly seen, giving off 
three bundles of finer nerves, each of tliese dots receiving 



One species of Ichneumon will give singularly-shaped 
perforations, in which tlie transparent membrane over-arcbea 
and extends beyond the aperture, and gives it the appeapanoe 
of an inverted canoe. '^ 




iHTEliSS: OF ICHNEUMON. 






Argynnis, or Fritillary Butterfly, tawny coloured, 
black lines and spots on the upper wing, and silvery streaks 
pid spots on the under side of tne hind wing. The antenme 
small transparent dots and chambered cavities. 
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PALPI OP ARGYNNIS, 

a very pretty object, showing the scales or feathers of the 
Butterfly in situ. 

ANTBNNJB OP DEAGON-PLY 

famish the most beautiful examples of these acoustic cham- 
bers, and display the nerve well. 

ANTENNA OP SILKWORM MOTH. 

These wiU form an example of the variation of the An- 
temise in the sexes ; those of the male Moth being pecti- 
nated throughout equally, while those of the female have 
shorter branches, and alternately one long and one short. 

To prepare the antennae of Bees, Wasps, and Flies, for 
these observations, it is necessary to soak them in chlorate 
of potash, with a few drops of hydrochloric acid, until they 
are colourless ; then dry them and mount in balsam. 



SPIRACLES AND TRACHEA. 
SPIRACLES OP DYTISCUS. 



The Dytiscus is a large Water-beetle, very common in 
ditches and ponds, belonging to the pentamerous Coleop- 
tera. It passes its first stage of existence wholly in the 
water as a most voracious larva, with long narrow body 
and strong head, armed with mandibles, breathing by the 
anus, and rising frequently to the surface, when it hangs 
head downwards and the body curved like an S. When 
full-grown as larva it buries itself in the earth, changes to 
a pupa, and afterwards to the perfect insect. It is from 
the Beetle that these spiracles or breathing organs are 
taken. 

Few objects are more beautiful than those prepared from 

the respiratory apparatus of insects. The blood of insects 

is aerated, not by its passing through particular organs, as 

tiie lungs in some land animals, or the gills of fish*, but the^ 

sirh circulated in every part of tlieii \io4j \i^ \aftK^* 
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delicate spiral vesaels, called trachece, or fiir-tubes, wHich 
ramify into the minutest organs. As von observe these 
spiracles, look also at these sMes, which are very commonly 
found in all collections. 

TBACHE^ OF DKTiaCUS. 

You see they greatly rrecmble the spiral vessels of plants; 
within the outer membrane an elastic fibre winds round and 
round in close and regular coils, aud then comes another 
thin transparent membrane, closing it in and securing it 
from disturbance. When these tubes are pressed flat and 
tie large, as the tracheas of Dytiscus, then the double wall 
of fibre crossing each other gives en appearance of watered 
flilk. Vessels such as these in the tongues, wings, and 
throughout the body, are easily dissected for examination, 
by opening the abdomen and floating off the fine white 
threads which branch off oa either side from every spiracle. 
This brings us back to the spiracle itself, which is on every 
segment of the abdomen, an oval opening defended by those 
beautiful arborescent hairs, preventing dust or particles of 
harmful substance from eutering in and hicerating the 
cate tracheal vessels. 
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BFTEACLES OF COCECHAPBR. 
(Melolantha.) 

Here is a difference of structure in the spiracles of the 
larva of Cockchafer, which burrows in the earth to a great 
depth, and whose naked body has no defence for its tracheal 
aperture; therefore the spiracle, though very small, is doubly 
protected by a framework of bars, stretched from side to 
side of the thickened margin, and a membrane dotted with 
minute holes covers these again, effectually protecting the 
trachece, whilst it freely admits the air. 

SPIILACLE OF PLY, 

ia a modification of the spiracle of Dytiscus, It is inter- 
Jaced with branching fibre. ^ 
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OS TIPULA. 

TliiB has a soliil disc in the centre, and radii proceed from 
tbaice to the margin. 

SPiaACLES OP WATER LAEV^. 

These are best examined in the hving larvre of the Gnat, 
■here the kst segment of the abdomen is prolonged into a 
tnbe, the mouth of which remains at the surface of the 
ntfs whilst the animal breathes. 

There are, however, other and quit* different modes of 
iBfuration in aquatic larvsEj which form beautifal miero- 
«opic objects, 

AERATIHG LEAFLET OP LIBELLULA, 

the larva of one of the Dragon^flies, those slender, beau- 
tifal blue and scarlet flies, which glance lite living sun- 
beams aefoss our path on a Summer's day, and may be 
firand in thousands resting on the reeds and bushes at the 
liver's side. When these are in the larval state, they have 
three leaf-lik« plates at the extremity of the abdomen, over 
innumeraUe tracheffl ramify and draw from the water 
iply of air which is needful for their life, 

ABDOHEH OF- EPnEMERA, OR SPIEACLES. 

1 larva of the pretty May-fly, or Ephemera, has on 
Hide of its body a row of little leaflets, each of which 
temal spiracle, and when alive it is most interesting 
'i its palpitations, the play of those tiny organs 
f oxygen from the water to aerate the blood. It is 
a to see it, because we are able to observe the cir- 
II of the blood through the transparent skin. 



CiaCULATION OP BLOOD. 



All creatures that have life have blood : it is the nourish- 
[iflg fluid which is needful for existence. In insects, it is 
I oolourless, but composed of minute corpuscles, which are 
1 through the body, not by arteries and veiiiB, bnt 
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bj one great dorsal vessel, constricted at intervals, an3^ 
end of which ia cloaed, the other open and acting as 
aorta of the heart. We see it here constricting and dilatii 
pumping out the blood which bathes the whole interior 
the body, flowing into the antennie, the legs, the wings 
taking all directions. Here also we see a regular eurn 
through each appendogeof the tail, and backward it is drs; 
into the long dorsal vessel through some lateral fissuira 
it, which are closed by valves, preventing its return. Mo 
over, we can see in this larva the constrictions of the hea 
its division into parts or .chambers, called cardiac chambt 
each of which is closed by a little door or valve, 01 
opening upwards, so that the onward flow of the blood 
secured, and out it is forced from the aorta again to « 
tinue its circulation. We understand better when we hi 
watched this in the hving creature, how the delicate track 
vessels receiving air through tlie spiracles give it out to 
blood in which they are immersed. Although there are 
distinct membranous veins in insects, yet the blood flc 
in regular channels formed by the interstices ,of the flakef 
fat, air-cells, muscles,. &c. The pulsations vary in differ 
insects. Hunter counted thirty-four pulsations in a min 
in the heart of a silkworm ; which we can . do, as the gi 
dorsal vessel is very distinctly seen constricting and dilat 
in the full-grown larva. When excited by fear or musci 
exertion, the action of the lieart ia accelerat«d to as nn 
as 100 and 140 pulsations in a minute. 

In examining the larva of EpheioeriE, which are abuud 
in most ponds, simply confine it in a live box with a d 
of water, and just press, it sufliciently to keep it still, 
unhurt. If you cannot easily find a larva of Epheme 
any waterbutt in Summer will abound -with larvse of Gii 
and they will do nearly as well. So also will a nev 
hatched Ply, or a young Bee, just before it emerges h 
the pupa case ; in thesa the oircalation will- be observed 
the wings. 



WING OF 8CAT0PHA6A* 91 

SPIEACLES OP LAKVA OP BOT-PLT. 

See ^g of (Estros for an account of the Bot. 

WINGS OP INSECTS. 

i There is much to learn in the wings of Coleoptera^ 
Bemiptera, Hymenoptera^ and Diptera. The scales or fea- 
thers which clothe the wiuM of Lepidoptera are noticed 
Qkder Scales of Moth. The Diptera are classed by the vein- 
bg of the wings, and therefore it is absolutely necessary to 
me a few specimens mounted as lessons for the names of 
file nerves or veins of the wing. 

Bie wing itself may be described as a transparent mem- 
kinous oi^an, consisting of two laminse, or plates, which 
Be miited by canals called veins or nerves. These veins are 

)kollow diannels through which the circulating fluid flows, 
wi a tracheal vessel runs in communication with the tracheae 
k the thorax. 
^i In the Ladybird's {CocemeUa) wing, the blood is not con- 
^ ined to these canals orceins, but circulates freely through a 

Jv Inge part of the wing. . The circulation may be seen in the 
ling of any newly-hatched fly, but especially in that of the 
lieaatiful lace-winged fly, Hemerobius, where it was first 
Boticed by Dr. Bowerb^cik. 



WING OP SCATOPHAGA. 



Although this is fully described for the slide of Scato- 
%\ Aaga, mounted whole^ it is mentioned here as the best 
lenon on the veins, and very easily put up separately. If 
f-k merely mounted dry, the veins are suificiently seen, but when 
|>| naked for a few days in turpentine and mounted in balsam, 
it I tliey become transparent from the expulsion of the air; and 

ithen not only the canals, but 4;he tracheae, may be visible, 
especially in the costal vein. 
Observe that strong vein bordered with \vaiw 0T\.\!cL<iW^- 
^ Muugin of the wing — that k the Costal vem', wA m ^ 
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Coleoptera there is inside a little bag of fluid called the 
Phialum, by which the fly can, at it^ pleasure, increase the 
weight of ita wing, and sink or fly slowly. 

The short veiu next to the Coital, endinf; at about one 
third of the length of the wing, is called the Sub-Casial. 

The next to that i^ the Medingtinal. 

The next is the Badial, which forks off at its base; 
and the farthest branch is the Cubital, always an important 
vein. 

After the Cubital conies the Prabraehiaf; joined to it l^" 
a transverse vein, called the Discal Irampgrte. 

WIMG OP HODSE-PLY. 

■ 

This is an example of the troe fly's wing. The Musddic 
are very numerous, and divided into many groups and fami- 
lies; the third joint of the antennce, always the largest in 
this family, enables as to recognise a true Musca at onoe. 
After that we must look at the wing, which varies very much 
in the number and position of its veins. 

There are many house-flies. The Musca dome»tica will 
show the prtebrachial vein, forming a rounded obtuse an^ 
at its flexure, nearly straight from thence to the tip j the 
discal transverse vein nearly straight, parted from the bordff 
by more than half its length. 

This littlp wing makes 600 strokes a second, carrying it 
five yards; if alarmed, can increase its velocity to thirty-five 
feet in a second. 

WING OF BLUE-BOTLLE FLY, 
(itfiuca Vomitoria,) 

will show the Hiscal traiuvern vein with lujo distinot 
curves, parted from the border and from the flexure of the 
prfebracnial by hardly one third of its length. The so* 
teunse of this fly have the third joint remarkably long, and i 
funiished with peculiar organs of smell. {See Antenns of 
Blow-fly.) 
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WING or SYBPHUS, 

ot one of the Mascidse^ or true flies, and therefore a good 
xample of a beautiful varietj. Tlie Syrphidse are a nu- 
aeions family^ comprising thirty-one genera; they are mostly 
leen hovering over flowers^ vibrating their wings as they 
pause awhile^ then darting with rapid flight a short distance 
ddIv, and becoming stationary again. Many of the species 
make a humming noise Uke a Bee^ and are mistaken for either 
Bees or Wasps. 

The veininff of this wing is an excellent lesson. The 
Cagtal vein ends just before the tip of the wing, and receives 
ihidliadialj or CuHial; for both these veins are not always 
present in the Syrphus wing. 

The MedioMiinal is very distinct ; a transverse vein con- 
nects the Cubital with the Prabra/ihial near the margin. But 
tiie chief distinction Ues in one or two spurious veins^ one 
of which crosses a small transverse vein between the 
PrabracAial and Cubital, and the second^ when present^ runs 
behind the Pobrachial vein. 

These examples of wings are most useful in awakening 
attention to the importance of minute observation, to the 
perfiect order of Creation in all its parts, to the distinct indi- 
viduality of each tiny flv in the presence of Him who made 
it Hpw little we think of this ; how carelessly we glance 
: at the flies on our window-panes ; they are nearly all ahke to 
our unseeing qres. We complain of them, lay traps for 
\ them^ kill them, but it seldom occurs to us that we had 
I better Btudy them, 

WING OF MIDGE. 

Only two examples more will I give — the wing of a 
Midge and the wing of a Gnat. These both belong to the 
first order of Diptera, the Tipulidse, which comprises all the 
QoatSy Midges^ and Daddy-long-legs^ or Tipulse. There are 
. many more veins in this tiny wing than in any yet noticed, 
and the number of areoleU or enclosed »p2u(^e;9^ m t\i^ 
wmgia tbirteeDj every vein thickly coveted wit\i ^dl^V^ 
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these are supposed to assist the insect in its downwm 
flight, by fixing tlie atmospheric fluid, wliich glides over i 
as they rise. 

Tlie motion of a little Midge on the window-pane i 
always zigzag, from right to left, aud left to right. Son! 
wings have six or seven, spots upoo them, and are calU 
Psj/cAoda aerpunclaia. 



WISG OP GSAT. 

This wing differs in the various species of Gnats wHd 
haunt our waterbutts, and tanks, and stagnant ponda 
Some have more beautiful scales than others, bat this viii| ; 
of the common Gnat {Culex pipiena) is a good stodl 
and a most pleading object. Look at it with the lowei 
power for the veining, and then with the highest for flu : 
scales. 

The Gnata belong to that division of flies called TipiM i 
lidffi, and also Nemocera, which means having the hed 
branched. They all have long aud beautifnl antcm^ 
which, in the males, are plumed and wlioiled like the stem! 
of Equisetnm. 

The wings are narrow and lanceolate. 

Sub-costal -VGvn ends a httle before the tip of the wing. 

Eadial, branched from the Sub-eoslal, and is forked. 

Cubital vein begins from the Prabrachial small tranivmi< 

Mediastinal is between the Budiul and Costal. 

Prabraekial is also forked. There are fourteen areoletfc 

The scales of a Gnat form test objects of the defimi^ 
power of an object glass. Scales are composed of two oi 
three layere of membrane, and probably the longitudim 
ridges in these scales may represent folds of the out-er mem* 
brane. We should not only see these strife, but the delicate' 
transverse markings and projections of the lines beyond titti 
top of the scale. ' 

Gnata fly silently in winter and early spring, before tbei 
thirst for blood is awakened, and then the female only soi 
the shrill clarion of war in her eager flight to and Iro. 
the Gnat (Culex), laounteil ■wVSe, ^ai lc« 'Ota 
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wledge of Flies, consult 'Walker's British Diptera/ 
. iii ; ' The Insecta Britannica/ 

WING OF COLEOPTBRA. 

Beetles have four wings ; but the upper pair, being crusta- 
ms and used only as a protection for the under pair, are 
led Elytra. Their use is obvious from the habits of the 
leoptera ; they burrow in the ground and reside under 
3 bark of trees, or beneath stones, when the undefended 
imbranous wing would receive the greatest injury. The 
ider wing is particularly described when examining the 
ide of Telephorus. 

Both of these should be mounted and observed. The 
pper pair, or Elytra, if properly prepared, are very beau- 
fal polariscope objects, especially those of Dytiscus and 
ockchafer {Melolontlia), 

But there is a more important notice to be taken of the 
iternal structure of the Elytron. Dr. Hicks discovered 
le same vesicles here as he did in the antennae of Flies 
ad Bees. {See Antennse.) The wing-nerve branches 
?er the Elytron, and those dots which exhibit the black 
ross with polarized hght, are vesicles or organs of sensa- 
ion, to wnich a distinct branch of the nerve may be 
need. 

Soak the Elytron in potash for a week or more, and when 
erfectly transparent mount in balsam. 

The under wings exhibit groups of these vesicles on the 
nder eide of the sub-costal nerve, as many as 200 and 300 
I each wing. Observe the wing of Strangalia, a Longi- 
PRie Beetle. {See 'Journal of Linnean Society,' vol. 

p. 136, Nov. 1, 1856). See also Elytra of Diamond 
teefle. 

WING OF CRICKET. 
{JbAtta dometiica,) 

Tina is mooated to show the organ of sound, the drum 
dd file by sril^ the male Cricket chirps. Each of the 
ffa my<^ OF jESjrtta, has a round transparent ^mc^^ ^^<b\ 
4kmh ortymp&num; at the base of eacYi^V^UoiiSa ^ 
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transverse hornj ridge, furiiiBhed with numerous shod 
transverse ridges or teeth, and forming a kind of bow a 
file. The insect rubs the Eijtra across one another, an 
the grating of tlie files, together with the action of tl 
drum as a sounding board, causes the loud chirp. Son 
naturalists think that the le^s work against this file aU 
produce the sound, particularlj in the Grasshopper, who* 
thighs are urmed with rough ridges and short ^)ine3, ui 
act as the bow against the files and drum of the Elvtra. 

The male Cricket only chirijs. The female, silently I 
home, occupies herself in laying about 300 eggs and i 
rearing her brood. The tongue of a cricket is a beautifu 
object. 



: scJ 



The feathers of a Moth, a Butterfly, a Gnat, the a 
of a Beetle, of a Weevil, of the Poduta, are all both favoritffl 
and useful objects for the microscope. It is well known t9 
every one that the dust ivhich jemains on our fingera aSM 
touching a butterfly's wing is a mass of beautiful featheiw 
or scales, varying in shape and colour with the species; anal 
that some are so delicately ornamented with a tracery tliltl 
no unassisted eye can see) that they form test objects 6* 
the defining power ofthe microscope. ' 

Besides that use, we learn much from viewing a part o| 
a butterfly's wing as an opaque, and observing how tlw 
scales are arranged on the membrane of the wing exacts 
like the tiles on the roof of a house; — this is called beinj 
" imbricated ;" each scale furnished with a point at oni 
end which fits into a cup-like socket, attached to the ski] 
of the body or the membrane of the wing. When tiie scale 
are rubbed off and transparent, we can better observe thdi 
structure, and we have some excellent examples in the slide 
numbered here. 

SCALES OP MOEPHO MENELATIS. 

Each scale or feather consists of three distinct lamina 
iw^^temal and coloured, flie iravet q-qr o.'Va^-i^ 
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tonrless membrane, which reflects the light and increases 
e brilliancy of the scale. The Morpho menelauSy a large 
reign butterfly of gorgeous blue, has striated scales, and 
ith very high power, each line is shghtly beaded, giving 
le appearance of transverse scorise; but to see this the 
chromatic condenser must be used. 

SCALES OF POLYOMMATUS ARGUS, 

British Butterfly common as the pretty blue butterfly of 
be cornfield, or the sea-side Downs ; has peculiar scales 
haped like a battledore with long handle, and the longi- 
ufinal lines are swollen at intervals into rounded elevations, 
I'hich give it a dotted appearance, except towards tlie 
)ase, where a crescent-shaped cloud of minute pigineut-cells 
ax)sses the scale, and forms a distinguishing mark of the 
ipecies. 

SCALES OP HIPPAKCHIA JANIRA, 

)Br httle meadow brown Butterfly, which flits so merrily 
about the long grass in June to October, laying its exqui- 
site^e^ upon the stems, from which a green striped 
caterpillar emerges iu due time. These are the scales 
of its brown wings, most excellent test objects, and giving 
different markings. When dry, or in Balsam, or when 
viewed by obhque or direct light, we see that the rounded 
end is toothed, and bears a brush-shaped appendage. 

SCALES OF PONTLi BRASSICA. 

The common Cabbage Butterfly, whose history is too 
tell known to need remark ; the earKest and latest of our 
Sammer friends and garden enemies. There are several 
shapes in the scales of its wing, a very long and slender one, 
ind some more of the battledore shape, and heart-shaped, 
rilh beautiful strise. Observe also a portion of the mem- 
)rane, where the seniles or feathers are rubbed off. The 
ipertures into which they are fixed are little cups or tubes, 
he orifices of which are set backward; and around each 
re radiating Mds of the upper membrane, gvvm^ Xk^eoi ^ 
'sT'Iite appearance, 

1 
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SCAI,ES OP THE SILKWOKM MOTH. 

The Silkworm Moth (Bomii'X ntori), has a ' 
scales, toothed, anJ broad or narrow, and Leuwi 
reckoned no less than 400,000 of these delicate t 
the wings of one moth. 

SCALES OF CLOTHiS UOTH. 

From the nnder side of that troubleaome little ' 
obtain a beautiful test object of very fine striffi. 
the Podora. 

SCALE OP PODTJRA. 

The Podura is a small gray wingless insect, with ^ 
and a long forked tail, bent inwards, and by meaoH d 
it leap and springs about in the sawdust of out o " ' 
under stones, and in moss in damp places. 

SCALES OF LEPISMA SACCHABINA. 

A first cousin of Podnra, haunting our sugar si 
originally a native of America. It does not leap s 
Podura, if at all ; for its body does not terminate in ^ 
tail, but in several long thread-like styles, and it i 
swiftly along, the little silvery gray body closely covi,,-- 
with these beautiful scales, which require high and gow 
powers to see distinctly. _ l 

A few words may be added on the appearance wliifll 
Podura scales should present as a t^st object. Tinder I 
medium power they resemble watered silk ; light and did 
lines wave across the scale in irregular bands; but WW 
better definition every dark band should be resolved iBH 
rows of short lines, thick at one end, and very fine at tbl 
other. Yet these apparent lines are not lines. We mu2 
have a higher power, a good qnarter-inch lens, and thffl 
with careful management of light, — always a most impca 
taut thing, — we shall see that the apparent lines are reaU 
spaces between the wedge-like particles wliich make U 
the Ja/er or upper surface of the scale. As a test object ' 
s oat of Aahion; tire dots olftiB?V«oiQS^(na.'»A.'^2 
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)f GTammatophora and Pygidium of a flea being preferred 
>7 ntiany scientific observers. 

ELYTRON OP DIAMOND BEETLE. 

A most beautiful object, to be looked at with reflected 
light — ^that is as an opaque. These brilliant spots are groups 
of scales, fashioned precisely like those of a butterfly's 
wing, but owing to their iridescence, to the peculiar thiimess 
of the upper layer and the reflecting power of the secon- 
dary layer, the colour changes like that on a soap-bubble 
by the varied position of the light, the dark cell in which 
the scales are set adding to their brilliancy. The Diamond 
Beetle is one of the weevil tribe, and a native of South 
America j but we have smaller Diamond Beetles in our 
own country, and the Curculio of the oak and of the beech, 
a Kttle green and gold weevil, by no means rare on nettle- 
plants, is quite as beautiful under the microscope, having 
the same kind of scales, set in dark cup-like recesses on its 
dytra. 



FEET AND LEGS OP INSECTS. 
POOT OF SYRPHUS. 

Although the feet are better studied w ith the leg and 
upon the whole insect, yet, as those specimens are not so 
easily obtained as the foot of Syrphus, it should by all 
means form part of an educational box. 

The Syrphus is one of those flies which vibrate over our 
flowers in the Summer, and haunt the Michaelmas Daisy 
in the Autumn. They are called Drone-flies and Wasp- 
flies, and are mistaken sometimes for one of the Hyme- 
noptera. 

This foot displays that pair of membranous expansions 
called pulvilli which enable the fly to walk up and down 
smooth surfaces, on glass and on ceilings, in opposition to 
the laws of gravity. They are fringed with minute hairs, 
each of which is tubular, and secretes a viscid flviid which 
attaches the foot to the surface of the glass ox -w^, ^^Sl^ 
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hooks on cither side act as fulcra or props, with whicl 
fly puslies apiinst the substance when it desires to d 
itself. The joints above the pulvilli are called tarsi. 

LEO OF DYTISCUS, OE DYTICUS. 

A most splendid object for the polariscope. The Dyt 
is a lanz^J water-beetle, common in ditches and ponds 
this is the fore-leg of the male. That large round di; 
composed of three joints of the tarsi, which are stu 
"with suckers ; one is extremely large, furnished with 
ating iibres, and another is somewhat smaller, with s 
cup-like suckers raised on stalks, altogether giving 
immense power of adhesion. 

FOOT OF WASP, 

another favorite object for the polariscope : the 1 
joints are well seen, as iilso the hooKs on each side o 
pulvillus. 

FOOT OF opniON. 

These toothed claws belong to an Ichneumo 
(Ophion), which deposits its eggs in the larva or < 
j)illar of a moth [Bombi/x Vbmla, Puss Moth). Tl 
is yellow and has a sickle-shaped body, the ovip« 
slightly exserted. — {See Hymenoptera Microgaster.) 

HIND-LEG OF BEE. 

Tliis is to show the peculiar structure of the hind-1 
the Hive-bee. The worker-bee — not the queen, no 
the drone — has this beautiful contrivance for gatherin 
bee-bread and carrying it home to the hive. Thi 
collects the pollcTi of flowers, and rolls it into httle p 
which she places in two hollows on the outside of hei 
legs, calh^d ihe baskets. This is done by her moutl 
these hairy legs, which help to collect the pollen, and 
it into shape and consistence. 

Every leg has ten rows of these hairs, and sixteer 
in a row. Count them and observe how short am 
they are, exactly what the liee ^aals ^oxYiex ^oit^. 
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FORE-LEG OF BEE. 

Tlae fore-legs of the Ilive-bee, or Cardi-r, or Iliiniblc-li.'c, 

shibit a peculiar notch and sj)ur on the tiijia, which tin* 

insect uses for clinging each to the other in the frsioons of 

vax-secr^ing labourers, or for nipj)inir the k'gs of an 

enemy. There is a deep notcli edged with si ill' sliort 

bristles, and above it a ?])ur, fashioned somewhat hke the 

blade of a pocket-knife, which closes over it, and nnist hr a 

most useful appendage to the busy C'arder-bcc in hackling 

its moss. It must not be soaked loivjc in ])otash or the 

spur falls off. Mounted dry for the binocular it is well 

seen, and the modifications adapted to each species are very 

interesting. 

LEG OF GYRIXUS. 

The Gmnus is a small AVater-beetle, that m(Trv little 
fellow who assembles with a host of comrades, whirls round 
in ceaseless play on the surface of the quiet pond, or sunny 
mai^n of the river. Boys call it the AVhirligig ]V;etle. 
These curious hind legs, of which he has four, are the oars 
and hehn by which he propels and steers his little body 
with such velocity through the water. 

The structure is remarkable, the femur and tibia are 
somewhat triangular, the latter fringed with short spines, 
and long flattened filaments ; in the middle ])air of legs 
these filaments are on both margins, on the hindmost only 
on the outer margin. 

The tarsi are five-jointed, but the three u])per ones are 
most curiously fashioned into long leaf-like lobes, 1 ringed 
vith spines, the fourth johit is about the same size and 
semi-circular, and the fifth very short-armed, with two claws, 
as hideed is each tarsal joint. "^ " *• v. "^ 

Circulating currents may be seen in the hind legs. Also, 
if you catch one, examine its very curious eyes divided into 
two parts, the upper group for view-ing objects in the air, 
and the lower those in the water. The auteww^^t ^tvi \^\sv?"" 
abJcj not only in shape j but in being rctraclWc; ^xxSl^ 
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each an ear-like joint fringed with colourless flat hsdrs, which 
shuts it into the cavity in front of the eyes. 

LEG or BUACHINTJS. 
{Bombadier Beetle.) 

A small red and black Beetle, common near* London, 
which has the power of defending itself by letting oflF smoke 
with the noise of a pop-gun. It is furnished with an internal 
bladder capable of tiring off twenty sliots in succession. If 
this smoke gets into the eyes it makes them smart as if they 
had been bathed with brandy. This little fellow has a 
bitter enemy in the Calamosa, a larger beetle, which hunts it 
without mercy. As it tirids it impossible to escape by speed 
of foot, it stops short and awaits its pursuer; but just 
as he is about to seize it, he is saluted by a discharge, and 
while he is for a moment stupefied with surprise, the 
bombadier endeavours to gain a hiding place. — {See ' Insect 
Miscellanies / also Bonche de Brachinus, in Baker's col- 
lection.) 

LEG OF ANCIIOMENUS, 

a small green Beetle, nearly allied to Brachinus, as the 
leg will show ; both of them have that very curious curve 
in the tibia which is peculiar to the Carabici. These are 
swift-running beetles, and many of them have no wings 
under their elytra : they belong to the Pentamera, having 
Jive tarsi or ankle-joints. — {See also Bouche et Palpes, in 
Baker^s collection^ 

LEG OP CALATUUS CASTELOIDES. 

A very abundant and pretty Beetle about half an inch 
long, black or brown, with black, or sometimes red legs. 
Pound under stones near London. It has five joints in tlie 
tarsi, therefore belongs to the first order of Coleoptera, the 
Pentamera. The claws are toothed like a comb, and 
the male has three joints of the anterior tarsi dilated. 
{See also Bouche et Palpes de Calathus, in Baker's col- 
lection.) 
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STING OF WASP AND BEE. 

The weapon of defence given to these insects consists of 

a barbed dart and a bag of subtle poison. The dart itself 

is composed of two blades^ with serrated edges, enclosed in 

a sheath, and attached by strong muscles to the side of the 

abdomen ; near the slit by which it protrudes are two hairy 

sppendages, which act as brushes and keep it clean, and at 

a short mstance within a slender canal leads to the bag of 

poison, which, pressed by the muscles in the act of stinging, 

gires out the acrid drop which irritates the wound to such 

pamfol swelling. 

STING OP GNAT. 

See Head of Gnat. 

STING OP TABAN13S. 

See Head of Tabanus. 



EGG OP BOT-PLY, OR (ESTRUS. 

There is not a more curious and interesting object than 
this. Those Uttle spots which cover the fore-legs of horses 
from the latter end of July to the end of September, are 

S»s like this, deposited by a fly called CEstrus, or Gad-fly. 
e longest period of this fly's life is passed in the intes- 
tines of the horse, and all the AVinter every horse exposed 
by field work or pasture feeding to the attacks of the 
(Estrus is fall of the larvae which hatch from this egg. 

The fly itself appears only in July, and is proi)erly called 
Gasterophilus, or Stomach-lover. A tawny body very 
hairy, wings dingy white, and with a transverse gray band ; 
without any proboscis, for it lives but a very short time — 
only to lay its eggs and die. The abdomen is bent inwards, 
the female having a retractile tube consisting of four pieces, 
and terminating in five points, Tiithin which she holds the 
eggj and hovers over the horse, lightly dartmg ^ ^^"^ ^^vj^ 
depositing each egg upon a hair. T\i\s feQT 
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attached by some glutinous substance, and is, as you may 
observe, finely striated and funiished with an operculum or 
lid, hinged and fitted on that oblique top. When the larva 
is fully formed, the egg, which is always placed where the 
horse most frequently licks itself, opens under the warm 
moisture of the tongue, and the larva, which is provided 
Avith hooks for the ])urpose, clings to the tongue, and is 
swallowed Tvdth the saliva or the food. By two long sharp 
hooks you may see folded downwards on the larva it attaches 
itself to the inner coat of the horse^s stomach, nourished 
by the warmth and the mucus until the Spring, when it has 
grown nearly an inch long ; it then unhooks itself, mingles 
with the food, and passes out as what grooms call boU, 
The next change is that it WTiggles into the earth, and 
becomes a pupa, lies there a few weeks, and comes forth as 
a perfect fly, to rise up and seek its mate, who dies imme- 
diately after their union, and the female hngers but a few 
days longer, to deposit a hundred eggs, or more, as her 
appointed task on earth. 
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CHAPTER III. 

INSECTS MOUNTED WHOLE. 



COLEOPTERA, IIEMIPT. HYMENOin\, US C. iv. DIPTKUA. 

Hitherto we have only examined parts of various in- 
sects, and wliilst they have surprised and (leli<rlited us by 
their curious or beautiful forms, and shown us how per- 
fectly they are adapted to the wants ol" eaeh inseet ; 
Tet we have but a verv imperfeet idea of tlie anatoniv of 
any single insect without one of these beautiful prepara- 
tions. 

They cost years of tlioup:ht and experience to bring to 
this perfection. To preserve the delieate body entire, yet 
make it perfectly transparent, so as to display every joint, 
and in many cases its internal muscular structure; to fix 
it in its natural position, and embalm it, as it were, in the 
clear preservative medium, Canada balsam; to draw out 
the beautiful tongue, or the wonderful ovipositor, and show 
the varied and fragile antenme, or lay out the fine tissue of 
the wings, was the work of many a day before this art was 
attained. 

And these slides are so valuable to the young student of 
natural history that no microseo])e box should be without 
one or two illustrations of cixch of these orders — Coleoptera, 
Hemiptera, Hymenoj)tera, and Diptera. 

Ifo engraving can teach the lesson upon insect anatomy 
80 well as that which is learnt at the microscope witli one 
of these slides upon the stage. They are sold by leaker, of 
High Ilolborn ; Ladd, Chancery Lane ; Smith and Beck, 
Coleman Street. 
Take, for instance, one of the Coleoptera — 

the telephorus, or soldier-bep:tle. 

"We Snd this little creature abundantly mowx ^at^si^&j' 
^edgesj and on the long grass of a sui\i\y Juwi \\\vitva 
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but especially on the flowers of all UmbelliferEe, such as 

wild Parsnip, Carrot, and Parsley. They have orange« 
coloured elytra, or green, or biofl', tipped with red. CluU 
di%n call them " soldiers " and " sailors," Carnivorous 
their taatt^, they haunt flowers for the analler insects th 
feed upon, and seize them fiercely in their strong point 
mandibles, When we touch them thej depress their headSr 
become motionless, and counterfeit death, 

They lay their eggs in damp shady places in the eartJi,, 
where the larvie hatch and Hve. These are velvety, black,! 
long, soft-bodiod ma^ots, with strong mandiWes on thew 
lieaas, and a curious Heshy tubercle beneath the last segment^ 
of the body, whioh they use in walking, 

Use your lowest power tn examining these preparationi- 
for a general view of the insect, and then change the object- 
glass progressively upward to the highest power for such 
parts as require particular attention — the tongue, the 
eye, &c. i 

The first part to look at in a shde of Coleaptera ul 
the foot, because the numbOT of joints immediately above I 
the claw, wliich are called tarsi, determines its position bi < 
the family group. All the Beetle Tribe are divided into. I 
femilies according to the number of joints of their tarti. 
There are four scEtions— 

The Pentamera . or iive-jointed 

The Heteromera . or five-jointed anterior, and fooi-J 
jointed posterior tarsi. 

The Tctramera. . or four joints to all the tarsi. 

The Trimera . . or three-jointed tarsL 

The foot of Telephsrns, having five joints, belongs to 
the first section. Observe how deeply the penultimate joiob- 
is bilobed — that the tiiia or joint above the tarsi has tiTO 
small spurs — that the/eiaa/- or thigh isstont, and attached' 
to the thorax by two other joints called the coxa and £he 
iracianter. 

Next observe tlie antennfe; for after deciding this little 
beetle to belong to the section ot t\\B ?e,-at!t\aftTa, » 
' V tltat it also is one of tlie Seincomss, QS 'C"~' 
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the Fentameraj by its long slender eleven-jointed an- 
nse of the same thickness tbroughont. 
Next examine the curious hatchet-shaped joint at the 
1 of the palpi — small feelers attached to the jaws, 
1 which are very important points for observation, as 
iir number and shape determine the species of many 
?tles. 

We now see the varioua parts of the mouth — the labrum 
Up, notched in front ; the two hairy viaxill/p, formed of 
e pieces delicately fringed, and used for cleansing the 
3d ; two strong mandibles or jaws for seizing their prey. 
Two compound eyes wluch, in the male, occupy nearly 
e whole of the head. 

The thorax, or body, to which are attached the three 
lira of legs, and the wings and wing-cases. 
This thorax is a wonderful piece of mechanism. It 
tnnot be so well seen in this sUde, because the elytra or 
ing-cases partly cover it ; but it should be carefully studied 
. various specimens. There are three chief parts — 
The pro4hOTax; the segment nearest the heart, and 

supporting the first pair of legs. 
The meso-thorax : bearing the el}'tra, or wing-eases, and 

the middle pair of legs. 
The meta-thorax ; bearing the wings and the last pair of 

legs. 
But these are again composed of no less tlian twenty- 
■0 smaller pieces, equaUy distinct and present in the thorax 
the tiniest beetle ; and if we consider the comi)hcated 
achinery necessary for the direction and control of all the 
Qscles required for insect locomotion, the care bestowed 
Km the formation of the thorax will be at once accounted 
r. The movement of the legs in running, creeping, 
mbing, swimming, fighting, seizing their prey, cleansing 
sir bodies, and the varied motions of the wings and wing- 
jes — ^these all demand distinct muscles and points of at- 
;hment. The whole cavity of the thorax is occu])ied by 
5 wing and leg muscles, and the great ganglion of nerve 
ich directs tbem as a viceregent from the se^i oi^ev\sa&sss 
iead. 
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And whilst looking at the thorax of tliis little Beetle, as 
hereafter we may look at that of a Fly, it will not lessen 
our pleasure to be reminded of the many kinds of muscles 
that worked unerringly the w^ill of this small creature. It 
had its levator muscles for raising its limbs ; depreisonj 
antfigonistic to these, for depressing Wi^m-, flexors iot bend- 
ing the joints ; extenaors for unbending or extending them; 
ahdiiciors for drawing an organ backwards, and afjductori 
for drawing it forward; constrictor-i that contrfict a body or 
an opening as in l)reatliing ; latcfdors that relax it. All 
these are in quick action in th(; htth; insect that runs over 
your hand or esca])es from your c^ye ; all these liave been 
pljinned and attached, and the numbers so accurately inter- 
woven, thai they work without hindrance or confusion by 
the creative word of the Most High. 

As thii head for sensation, with its ganghcm and branch- 
ing nerves, and the thorax for locomotion, so the abdomen, 
usually in nine segments, is aj)j)oint(;(l as the digester of 
food and the organ of generation. 

The internal i)arts of an insect cannot be seen in these 
pre])arati()ns. We must therefore confine our attention 
to the external anatomy, and, before this dide is put away, 
examine the wing. 

The wing of a Beetle should be compared with that of a 
Ply, in order to appreciate its peculiar structure. The 
substance is membranous, doubk*., and joined together by 
canals or nervures, through which the blood circulates— a 
tracheal vessel runs, and a nerve, branching from the tho- 
racic ganglion, and giving oil* innumerable fibres to groups 
of vesicles situated immediatelv beneath the costal nerve. 
This is only seen with very high powers and good glasses ; 
also requiring a p«'irticular pre[)aration of the wing. B 
must shnply be soaked in turpentine for a week or more, 
and mounted in balsam warmed just enough to receive the 
wing, when tlui tracheal vessel, the nerve, and the vesicles, 
may be distinctly seen with a good ^in. or -^in. object 
glass. 

That strong nerve on the forepart of the wing is the 
costsHi nQx\(i. As the Beetle's wing is folded under the 



HjpE wtcn in rarasc, the costal nerve cuds abruptly, as 
pSee, at about half llic Iragth of the winp, and turning 
■bkwHrd into the post-costiUiiervnre, forms » kind of hook, 
ItaVBgtlums the hase., nnd ttLluwa of tlw easj folding np of 
Hvn of rlie wing. 

^Hwt> n a {larticular proviNon mnde for the rcgiiLition of 
^^Beciflc weight of the beetle's wing by means of a long 
^^Bt Just under the coital and meuiastionl ntr^nircs, 
^^wtue Pliisinm, into which a liquid is iutroduci^d at the 
^^^K the insect, which augments its powers of rotiistMiGn 
^l^t. 

^(Ete f^is, or ncmirfSj are ao placed throughout thiii 
m&g B3 tn Btreng;then and stretch every part : at the same 
Buae to admit of its being closely and easily folded under the 
fcwtecting I'lytron ; a most necessary armngement for crea- 
Bnei! who live in the eai;|th or under atones, or in the water, 
HriierethK delicate te^iturc of tlie uiiig would be in constant 
HSn^r of destruction. 

I BarinK thus examined one specimen of the Beetle tribe, 
Ivcihall UP able with increased interest to look at another, 
I HUE of the smiill Water-beetles. 

I EELOPHORCS aaA>~CI.AlUS. 

I This it an nbunibnt Httic creature in our ponds and 
BJil<:ht», feedinfi on decayed or vegetjiblc ruatter, and, being 
■ luiily procured, is selected as an example of a Pent^raeroiw 
I &)leoiitera, but of the family of the Palpicoruea, the an- 
I femoB behig very different from those of tlie Telephorus- 
I liiMc are clubbed, composed of nine joints, and carried 
I taekworda. 

I It is a bad swimmer, and the legs are scarcely, if at all, 
ftMhtred ; the striped pro-thorax and the beautiftilly dotted 
' liytn Dinke it a favorite and valuable object. 

The sculpture of the elytra of Beetles is must remarkable j 
"the ridg«s strengthen, the furrows lighten, the dots give air 
to the spiracles beneath. In the Helophorus alternate rows 
of large ami small dots answer both purposes, aud usefulness 
tu vi^ as beaotj write (he wisdom of laod \i5ftT\ tVot ^\tt^. 
WatBf j^ Mth creatiife. ' .^ 
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This is a lovely little Beetle ; as we see by its tarsi, it 
ia oiie of the Fentamera, though at first sight easily nut- 
taken for one of the four-jointed Coleoptera, as the fif^ 
joint is very small, and only visible from beneath. The 
Bnt«imEe show that it belongs to the Clavicorne family, ifu 
thej are clubbed. This particular little Beetle is one of a 
flower-Ioviug group called Nitidvlida, always easily recog- 
nised by having eleven joints in the antennie, and -the last' 
three in a club, or strung like beads, with an interval betweoi, 
each. The spotted elytra are beautiful. The facetted eja 
and the delicate mouth will require a higher power rightly 
to examine tliem. And this exquisite insect is one we may 
see in swarms upon nettles revelling in the pendent blcx' 
soma any sunny Summer's day — ^very small black creeping 
things we pass unheeded by. 

COCCIKELLA, Oa LlDT-BIllD. 

This familiar little visitor is not only a beautiful ob- 
ject for the microscope, but a real friend to the flonrt) , 
who is apt to be disappointed and angered by what ii \ 
called the " green blight " upon the roses, and is not 1 
perhaps aware that two or three Lady-birds would cImt i, 
it all away much better than the usual means appUed bj/ 
gardeners. j 

The Lady-bird is particularly fond of Aphides, and.inili^ 
larva state, pupa stat«, and perfect form, will greedily dp| 
vout them, darting at an Aphis, and seizing it in tboW 
strong little jaws, shaking it as a terrier does a rat, nl 
sucking its life away ; then dropping the empty body, iBtt 
springing upon another and another. The Uttle Coecinfllb 
has freciueutly saved our fir plantations from the host A 
destroying Aphis in the Spring ; and our bean-fields, wheD; 
attacked by the black blight (Aphis faboa), are often cleared' 
again in an incredibly short time by the avenger God 
given us in this lovely little Beetle. 

It is one of the Trimera, three joints only in the t 
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The antennae eleven-jointed^ and terminated by a reversed 
' conical club. 

I must not describe so fully any more of these beautiful 
f dides; but recommend you, if possible, to obtain tlie fol- 
I lowing whole mounted Coleoptera : 

Lacophilus Minutas, remarkable for its feathered legs. 

JBa^^ica, or Turnip-fly, „ „ thick muscular 

thighs for leaping. 

Thyanns, or Grass-flea, also with muscular thighs and 

sculptured elytra. 

Dimonia cynoglossi one of the Tetramera, with thickened 

thighs and beautiful head. 

Haliplus confinus • one of the Ilydrocantheri, or Swim- 
mers with beautifully fringed legs 
for swimming. 

Hyphidius ovattia • one of the Water-beetles, with 

fringed legs for swimming, and a 
curious spine at the tip of each 
elytron. 

Oyrinus natatar • a Water-beetle. (This is described 

in leg of Gyrinus.) 



HEMIPTERA. 



These are sucking insects. Tlieir month has a long 
retractile tube, and several fine lancets, forming a long pro- 
boscis, which is laid along the breast during rei)ose, and 
may be seen in all the Field-bugs {Cmex) and the Aphides, 
which belong to this order. The Avings are membranous, 
and covered with semi-transparent cases analogous to the 
elytra of Beetles. The tarsi are always three-jointed. A 
few of them inhabit the water, and of these the Fella nvu- 
larum and Notonecta are mounted whole. 

VELIA RIVULOIIUM. 

Most people have obser\-ed groups of water insc(^s sport- 
ing on the surface of small ponds, or swimming against 
amaM streams, walking Jightlyon tlxe ati\!LN9^\Ati)^ssi^\<is&\r 
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ing on the stems of grass or water weeds around. On 
species (Gerris) has a long thin black body and very lonj 
legs ; but Velia may be known by its scarlet spots on eacl 
side of its body. The two-jointed sucker and the wing 
cases should be carefully examined. 

NOTONECTA, OR THE WATER-BOATMAN, 

is a beautiful preparation, exhibiting the retractile suckerj 
whieli is a formidable weapon, and pricks sharply ; the eyes 
very large ; the hind legs fringed with long hairs and in the 
form of oars, which it uses with great rapidity, rowing or 
swimming always on the back, and looking like a canoe 
propelled by a clever boatman. The eggs of this insect 
are found abundantly on tlie other side of Water-lily leaves, 
or of Potomageton ; small flask-like eggs througli which, 
in an advanced state, the red eyes of the little Notonecta 
may be seen, and when it comes forth, it only resembles its 
parent in its feathered legs and quick movements, having no 
wings until it has moulted several times, and changed from 
the larva to the pupa state, in which, however, it is by no 
means inactive, for the pupa? of llemij)tera feeds as heartily 
as the perfect insect. This Notonecta is a fierce and power- 
ful enemy to all smaller atjuatic insects, transfixing them 
with his sharp proboscis, and sucking their Hfe away. 

REDUVIUS, OR BED-BUG, 

is one of this order, and the sucker, though short, is very 
strong, and capable of producing much pain. 

CIMEX, OR FIELD-BUG. 

Tliese are beautiful objects when mounted. The head is 
prolonged like a snout, more or less triangular ; and the 
sheath of the sucker is composed of four distinct joints; 
they prey upon other insects ; the body is often brightly 
coloured and spotted. We find them abundantly on long 
grass or field flowers in the hot days of Summer, and one 
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des, Pentatofna ^riseus, is interesting from the care which 
ifexnale tak.es of her young, not only in brooding over 
eggs, but in leading her little family about as a hen does 
[kt dockens. 

I -APHIS. 

A. specimen of the green or black blight will be very 
iktcgresting to the florist, although the Aphis of ihe elder 
[« the box are prettier in having variegated bodies. There 

BO less tlian 160 known species, and few insects have a 
more curious and interesting biography. ^Kirby and 
Spencers Entomology/ and H^Histoire des Hemipteres, 
de MM. Serville and Amyot/ will give abundant informa- 
tion to the student of natural history. 

I can only draw attention to the external form, and point 
out the remarkable long antennae thrown backwards ; the 
proboscis, fine and sharp, with which it pierces the young 
shoots of our rose-trees, or the fibres on the under side of 
our currant-trees and vines, causing them to curl up and 
tDmied. Those two horns on the back are tubes from 
which exude small drops of saccharine matter or honey- 
dew, of which the ants are so fond that, wherever these 
Aphides abound, there the Garden Ant will follow, and may 
be seen sucking it from them. 

These Ants take absolute possession of some species. 
f The Jpiis radicum, which feed on the roots of plants, are 
kept by the Yellow Ants in their formicaries under-ground, 
and milked as cows are by us. This may be watched on 
rose-trees or oak-trees, the httle Ants following an Aphis, 
tapping them, and pressing their sides to make them jerk 
out the sweet fluid. 

The tarsi are only two-jointed, the eyes compound. 
They are both winged and wingless, and the Aphis wings 
are always carried with the fan edges upward, and have 
either a row cf booklets or a tuft of seven or eight hooks, 
which attach the wing-case and wing together, hke the 
hamuli of the Hymenoptera. 

The rapid increase of these insects is astonishing: a 
angle Aphis may in one season become Wi^ ^^\^^\. ^^ ^^ 
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many as 5^904^900^000 descendants. The fact that these 
are produoed by females without more than one impregna- 
tion throughout nine generations long perplexed our natu- 
ralists. Bonnet isolated females most carefdly, and obtained 
nine generations in three months. It is now ascertained 
that certain females couple and lay eggs only in the 
autumn^ and that throughout Spring and Summer the young 
ones are produced alive by a process of gemmation from 
what are called Nurses. 

All through the winter one solitary female Aphis^ whidi 
I had placed in my bedroom window on the leaf of a tulip, 
continued to present me with pretty little pink-eyed stag- 
gering things, until the whole plant was covered with them; 
and very curious it was to see the small Aphis keep dose 
to its mother^s side for some hours, whilst she seemed ten- 
derly to caress it with her long antennce, until another 
required her care, and this one was able to join the group 
of sisters at a little distance, whose tiny suckers were plunged 
into the juices of my Van Tromp. 

For an account of their enemies and our avengejs, see 
Hymenoptera, Aphidivs avena. 

APHROPHOBA, OR CUCKOO-SPIT. 

I suppose all florists will like to have this slide, because 
they so well know a certain frothy substance which abounds 
on their Carnation plants, Lychnis, Rose-trees, and Willows, 
in which sits a little green creature with red eyes ; a soft, 
frightened, innocent looking little larva, which I never could 
help covering again with the white froth if I had blown it 
aside for a moment. And this was the defence of the young 
Aphrophora we are now looking at : it passed from that 
larva into a pupa, and then into this perfect state with wings 
and wing-cases, with a long sucking tube, which pierced the 
stemjs of our flowers and dried up the plant by abstracting 
the sweet fluids needful to its growth. Observe the mottled 
wing-case, all of uniform texture, which shows it to belong 
to the second division of Hemiptera, called Homoptera; the 
wing with, longitudinal nerves forked at the tiij. The 1^, 
which leap wonderfully high, aie leni^s^^i cso^^ ^\. ^^ 
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libia by a crown of spines. The mouth is better displayed 
in a specimen of Gimex. 

THRIPS. 

This is not now one of the Hemiptera, but belongs to a 
Tory small order called Thysanoptera. We find these very 
BUBute insects swarming in our flowers^ especially in the 
GffnatioBs and Lilies. They are long, blacky active little 
oeatures, looking like small beetles^ and turn up their tails 
in a quick impatient way that reminds us of the Staphy- 
liiras^ so fragile that we cannot handle them^ except when 
iDomited thus. 

The short antennse we «ee have eight joints, the terminal 
joints anned with a seta. There are four wings of equal 
aie deeply fringed with hairs on all sides, and usually un- 
noticed, because they Ue horizontally upon the back, and we 
ftUom see them in use. The tarsi are short, and terminated 
by a vesicle instead of a claw. The mouth has mandibles 
and palpi, as well as a; rostrum, or beak, with which it 
pierces the delicate young leaves of our Cucumbers, Melons, 
Vines, and fruit-trees, causing them to shrivel up. They 
also feed upon the pollen and pistil of the blossom, and often 
canse the failure of our fruit, and of the wheat crop, by 
cieepmg in between the valves of the green ear. Earwigs 
avenge us by preying upon them, which florists would do 
well to remember when they accuse the earwig of the de- 
struction of their Carnations. 

HYMENOPTBEA. 
TBNTHREDO, OE SAW-FLY. 

Sometimes we find " the saws'' only of this curious fly 
mounted for the microscope ; but at Baker's, and Smith and 
Beck's, you will doubtless obtain the whole insect beautifully 
prepared^ and it is worth any money in the naturalist's 
collection, both as an example of the Hymenoptera wing and 
head, and also for its complicated and wonderful ovipositor. 
Pew ot tiie Hfmenoptera can be mountefii ^Vc^'^, \c«. "viw^ 
order eompiisea ail our Bees, Wasps, kaV^, 'S^'n^r-^^'s.^ 
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Ichneumon-flies, and Gall-flies. It is a most interestirrg^ 
group in the insect world, extremely intelligent, and com- 
missioned by its Creator to minister to our comfort and to 
defend us from injury in a way that is little known beyond 
the labours of the Honey-bee. 

The Hymenoptera are distinguished from all those which.- 
are called flies, by having four wings instead of two, 
wholly membranous, veined, and divided into cells^ but not 
assuming the appearance of network, as do those of the 
Dragon-fly, the Hemerobius, the Ephemera, or May-fly; 
neither are they veined at all like the wings of the lesH 
fly {Biptera), — ^yet the plan is perfect, both to distinguish 
the group, and in that group the species from each other, as 
we shall presently prove. The eyes are large and compound 
in all the Hymenoptera ; they have generally three simple 
eyes, or ocelli, on the crown of the head; the jaws are 
strong; the tongue of varied structure («^^ tongue of Befr 
and Wasp), because the mouth organs are used not only; 
for food, but also for labour in the structure of nests, an,d: 
in providing for their young. The feet are somewhat like- 
those of the Diptera, but are sometimes terminated by 
toothed claws {see foot of Ophion); the tibia are often 
armed with spines, or very curious spur-like appendages, 
especially in these Saw-flies, and the tarsi are five-jointed. 
As a rule they all feed upon flowers, but I have found 
them very voraciously attacking insects in the hot sunshine-- 
of a June morning. v 

Their metamorphosis is complete ; that is, they lay ^gs/ 
become larvse with six-hooked feet, spin a cocoon, and \ 
change to pupa; then rise up and go forth winged and \ 
perfect. 

The wing of the Hymenoptera is the most important 
part in ascertaining the genera, for all the antennae are- 
long, varying from thirteen joints to as many as sixty or 
seventy. They vibrate with singular sensitiveness, but are 
not like those of the Diptera, where the antennse alone will. 
often decide a fly, and the minute differences of their struc- 
ture is in itself a study. 
Here the index to God^s oxdei \a m^^ Vyw^, ^xA*^ Sia&. 
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liogs of jooT Specimen are crumpled, as oCteii happens when 
fbe chief anxiety is to show the saws of the female, then you 
laJ better get a male Saw-fly {Cgpkeics p^gmreus), ivhere I 
doubt not they will be expanded and perfect. 

The first great rule is this : look at the costal nerve which 
ixmnds the fore part of every wing, and is the main support, 
(Aeeive in all the Saw-flies and Ichneumons there is a dark 
homy spot called the stigina ; from that a nerve or vein runs 
lo the front tip of the wing, diriding the enclosure into 
one or two cells, called tlie marginal or radial cells. There 
rjv --■ B bnt one in Cypheus — a lai^e oblong one. Behind this 
rhf'^t *Ii, and running nearly parallel at a httle distance, is a 
""'" ' lore which ends at the tip of the wing, and the inter- 
nediate space is divided into from one to four cells, called 
the mbTKarginai or sui-cubital cells, others in the centre are 
called ditcoidai cells, and others, long and narrow towards 
the base, are basal cells; but the two former are those upon 
which the genera are founded. Is it not wonderful — this 
invariable order exhibited by the presence or absence of one 
tiny nerve ? — always present in every individual of a given 
species throughout the world ; varied perhaps slightly, yet 
nneningly in the adjacent species; and the progress of 
neoration designates the rank of the species more easily 
in this than in any other tribe of insects. The little Pbty- 
guster, a very smafl Ichneumon-fly, which is noticed pre- 
sently, has only the costal nerve and stigma — no cells at all. 
The pretty Chrjsides, those scarlet and green or blue flies, 
irhich rush about restlessly on windows and walls in the 
Iiot sun, and are called the Humming-birds of insects, have 
only the front wings veined, and those with but a single 
cubital cell, and that not closed, and very imperfect sub- 
maj^^inal ones. And then in other genera tiiey go re- 
snlazly increasing, until the wing is perfected in the Saw- 
flies and Bees. It makes our microscope so much more 
▼Billable when it helps us thus to a personal acquamtance 
nith the " winged tnings" around us — when the eye be- 
comes educated t-o discern the letters of creation's alphabet; 
for we are bat children in the 'Tirst HeaSifi^-Xsm." ^aA 
/ doabt not there are volumes, countlesa aJi4 l\ili. ol ^ 
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wisdom^ laid up in store for those who delight in the staiy 
of God's works. 

We can now return to the slide before us. The oolottr 
of the Saw-fly is necessarily lost in preparing it transpar 
rently for our examination ; but it was a bright and beau- 
tiful &j, yellow^ or scarlet^ or light green dott^ with bkck. 
They provide for their young thus. I had the pleasure of 
watching the motherly care of the Saw-fly of tiie rose {Ta^ 
thredo to%(b) last summer. 

A busy little fly with black thorax and yellow abdonMai 
was at work upon a rose-tree so int^itly that she did not 
stir when I drew near to see what she was about. She bent 
her abdomen as you see here^ and had protruded a pair <^ 
cutters such as these. They are^ in fact, finely toothed 8aw» 
with about eighteen teeth each, and run backwards and 
forwards in a grooved back-piece, which fits on each like a 
carpenter's tennon saw. They worked alternately, and pre- 
sently she changed her position : she had been cutting down 
deep, now she wanted to make a long groove, and straigM- 
ened her body, sawing quite fast and steadily, making a 
furrow about half an inch long. Then she paused, and a 
little greenish egg was laid on one side, another on tiie 
opposite side, all along until a double row had been depo- 
sited of about twenty eggs; she then gave out a frothy glue 
which seemed to fix and protect them, drew in her ovipositor, 
and flew off to a neighbouring tree, where I took her fwr 
examination of the saws. The httle eggs I looked at with 
a pocket lens, and found they were separated up the middle 
of the groove by a fibre left on purpose. From day to day 
I watched them, and they increased in size, which is differ- 
ent from all other ^gs ; the edges of the furrow became 
black and swollen, but did not close, and about ten days- 
after I found all the little eggs empty, and several tiny gre^i 
and black-dotted caterpillars wandering about, very like true 
caterpillars, which they are not, as may always be known 
by counting their feet, eighteen or twenty, whereas the larvse^ 
of butterflies and moths, which are real caterpillars, have 
only from ten to sixteen, and never more. 

Frequentlj our gaosebetry trees ^e ^\?aY^ ^*^*^ ^^ 
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tosts of these young Saw-flies in larvae; they spin cocoons, 
and remain coiled up in them all through the winter, re- 
maining but a few 5ays in the pupa state, aud emerging in 
Hay and June. 

CYPHEUS PYGMiEUS, 

aaother Saw-fly. It will be most interesting to the farmer^ 
because its larva is very troublesome in the wheat and rye- 
fields, especially in France, where it often destroys a great 
part of the crop. The fly itself is black and yellow; the 
male, as usual, differs from the female in colour and size ; 
that is, he is of a brighter yellow, and the wings clearer 
and more irridescent ; hers are clouded and the yellow of 
her body and legs more ochreous. The larva is singular in 
having no 1^ at all, but a kind of tube at the end of its body 
with a telescope movement by which it progresses along its 
tunnel, for it feeds in the stem of wheat or rye ; and its. 
history is interesting. The female Saw-fly may be seen in 
a warm April day sawing a hole just beneath a knot in the 
tender stem of the young wheat, and depositing one egg m 
each straw. This is soon hatched, and forthwith the laiva 
b^ins to gnaw, with some exceeding strong though tiny 
mandibles, the Juicy inside cells of the stem, which of course 
disturbs the economy of the plant, and prevents the upward 
flow of all the nourishment which is needful for the growing 
ear. As soon as it can it proceeds to grind away the in- 
terior of the knot also and ascend the stem. As it grows 
and thrives, the plant withers ; but in the month of July 
b^ins to descend toward the earth, and a few days before 
harvest-time it settles itseK near the root of the wheat, cuts 
the straw regularly round inside, so that it breaks off under 
the first puff of wind, and the httle creature spins a warm 
cocoon and lays itself up for the winter, fat and happy, un- 
less a certain little cousin, one of the Ichneumon-flies, has 
found it out when his life will not have reached this period, 
or its mischief have been so fatal. 
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ICHNEUMON-PLY. 
(PcieMj^menu ealcUrator,) 

Always have several of these in your collection ; they are 
beautiful and most interesting ; they have been appointed 
to do a certain work, they have been gifted with wonderful 
instinct, and provided with fit instruments to perform it, 
and they are one of our many examples of obedience to the 
order of God, which we would do well to pause and con- 
sider. This Httle unheeded fly, — ^watch for it and learn its 
habits ; examine it here as it is prepared for you. 

It was black and reddish, with brown edging, and white 
lines across the segments of the abdomen. This we cannot 
see here ; but we can see the antennse, its first needful in- 
strument for work, with twenty-two joints, each with a 
bristle inside, the wings large, transparent, and irridescent, 
the stigma yellowish-brown, the one marginal cell elongated. 
(Compare it with the wing of Cypheus, which has two 
marginal and four sub-marginal cells) and one sub-mai^ 
large cell, with a little nerve runnmg into it. The thighs 
are thick, and the tibise spurred. 

They abound often on Umbelliferse. 

And this is its use in the world : to find out the larv» 
of Cyp/ieus py^maus, wherever it may be, and destroy it by 
laying one of its own eggs inside its body, which, when 
hatched, will feed upon the fat of the destroying insect, 
and finally kill it, by preventing its further development.. 
Now, considering that the Saw-fly maggot is carefully con- 
cealed in the wheat-stalk, the work is not so easy ; for the 
stem must be pierced at precisely the spot where it lies, and 
the Ichneumon must ascertain that no other fly has pre- 
ceded her, or the life of her own ofTspring will fall. 

The antennae ascertain this for her; they vibrate inces- 
santly as she runs rapidly up and down every stem, and 
whetLr they Aear th/gnlJg of the little m^t within, 
ov/eel the consequent vibration, or smell the larva through 
the pores of the stomata, I cannot tell; but it may be 
that it bj all these finds out the precise spot, and then with 
its long onpositor, which is laaibei «aii ^oiis»\^^ «xl ^bs^^^t. 
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a hole is pierced and the egg laid just where it ought to be* 
The great and unaccountable marvel is, how it knows whe- 
ther the larva has been touched before or not. But so it 
is, and thus it avenges us of our tiny enemy. 

MICEOGASTER GLOMERATUS. 

These you will always find mounted at Baker^s, Smith and 
Beck's, and Ladd's. They are exquisite httle creatures and 
some of our best friends. Observe its large eyes, its beau- 
tiful antennsB, the last joint sculptured so delicately that it 
can only be well seen with a J-inch lens. The ovipositor 
is partly drawn out, and if the insect is well prepared, you 
may see the mechanism by which it acts, — two powerful 
elastic springs braced across by three loops or tendons on 
each side, which keep the instrument in place during its 
rapid action. This fly is metallic green and gold ; the wings 
have but two cubital cells, and, owing to their want of 
nerves, can seldom be properly displayed. So they should 
be examined on the unprepared insect, which is abundant 
on our windows and ui our gardens. 

The first time I saw the transformation of this Ichneumon 
was a great surprise, — a child's wonder never forgotten. 
I had kept some Cabbage Caterpillars in a box, feeding 
them duly, and expecting the white butterflies whose pretty 
^gs I had read of and longed to see ; when, one day as I 
was considering my largest caterpillar, now full-grown and 
ceasing to eat ; instead of preparing as usual to prepare 
itself for transformation, I saw in one moment that it was 
dying, and a host of tiny worms suddenly pierced from its 
inside in all directions, wriggled out, aad began to spin 
80 fast that in about ten minutes nothing could I see but a 
heap of small yellow silk cocoons, and the skin only of my 
poor fat caterpillar. What it meant I could not tell, nor 
had I then read the account of it in Kirby and Spence ; 
but I took the cocoons, put them in a glass covered with 
smslin, and in about a fortnight from that time the cocoons 
were pierced and empty, and twenty of tlaese ^i^^.^^ ^^\j. 
mdgoldfies were out I learnt their naccka ^SJuecv 
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and that they are our appointed avengers to check the 
depredations of the Cabbage Cat»pill2^ — ^the Microgader 
Glomeratua. 



APHIDIUS AVEN^, — ^EPHBDEUS PLAGIATOE,— CEBAPHBON 

CARPENTEBII. 

These Ichneumon-flies defend us in the same way from 
the Aphides which disfigure our rose-trees. The first two 
lay an egg in the body of the Aphis, which is inwardly 
devoured by the larva and dies; we may see it turned 
brown and still adhering to the leaves. If the fly has 
escaped, there will be a small round hole in the side of the 
Aphis, and a little circular door att^hed by an uncut por- 
tion of the skin. The Ceraphron, a most lovely little fly, 
destroys, not the Aphis, but the larva of the Ephedras 
inside the Aphis. It is able to find out even in an appa« 
rently healthy Aphis that an egg has been deposited by its 
sister Ichneumon, and that the larva is hatched, when it 
immediately pierces the already smitten insect and provides 
for its own offspring in laying its egg inside the internal 

Sarasite. Thus, in preparing many of the brown and black 
ead bodies of Apludes, we may obtain specimens of each 
of these beautiful Ichneumons. 



CHELYMOEPHA PHYLIiOPHOEA, OE THE TUETLB-SHAPBD LEAF- 

SEAEEE. 

This most curious insect is the pupa of Chelymorpha, an 
insect discovered by the Eev. J. Thornton, on the leaves 
of the Maple (Acer campestris) ; it is intermediate between 
the Aphis and the Coccus. The singular leaf-like appn- 
dages round the body and attached to the legs reqmre a 
half-inch object glass. 
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CHAPTER IV. 

[DIFTERA. 

O liappy living things ! no tongnfi 

Tour beauty m^y dedaro ; 
A spring of lore gushed from my heart. 

And I UaMed yon nnaiware." 

AneietU Mariner, 



Of all the insect tribes in that world which lies about us^ 
and of which we know so httle, with all oar learning and 
research^ there is none which has been more n^lected than 
the nnmeroas and interesting one of the Diptera^ or two- 
winged flies. Most strange that it should be so ; for they 
are the least harmful and the most truly beneficial to man of 
any small careatares ; few of them assault us^ and as a body 
they are so important that the world could almost as easily 
do without flowers or sunhght as without Flies I 

They are beautifuL Who has not unconsciously paused 
to admire the metallic lustre of an unknown Beris or DoU- 
chcmus, as it rested on the laurel-leaf by his side ; or the 
golden Leptis sitting on the gray bark of some old tree ; 
or the variegated Syrphus and the pretty Empis thronging 
the umbelliferous plants by the wayside ? Who has not, 
in the listless heat of a summer^s day, watched the merry 
danoe of the httle House-fly, and wondered if there was ' 
not more intelligence in that world of flies than he had 
dreamed of? They are useful; for the Diptera in their 
larval state feed upon the dung of animals and decaying 
aubstances, and we should perish from the noxious vapours 
or gases which arise from dead matter without these httle 
scavengers. 

We are indeed in a world visible yet unknown, the per- 
fection and order of which no human eye laad. e^^t ««eft. 
without this help &om God, whose diiedia^ Y^wv^^sssRfc 



124 THE AJJIMAT. KINOBOM. 

• 

gave man the microscope. His world it is ; His creat 
these, and of all the countless host of '^creeping thing^^ 
the Diptera seem to come most nearly and constant! 
within our reach. Other insects we must seek abroad 
woods and meadows and by the river-side, and only 
some seasons of the year do we meet with them; but 
Diptera are ever within reach — our little home friends, 
invalid may sit all the year round within the shelter of 
room, yet seldom fail of finding a few of these to w 
and to admire. The little Phora lingers through the winter' 
on our window-panes, and the pretty Midge hops to and 
fro in December days; whilst with the earliest sun of 
Eebruary the quiet heavy-looking Musca rudis appears iii 
numbers long before the active merry little Mmca domesticOji 
or House-fly, awakes from its long nap in some snug unsus^ 
pected hiding-place. 

Those who have not learnt to know and love the living .^ 
things around us, walk to and fro amidst many untasted j| 
pleasures. I often think the difference between such igno- S 
ranee and the knowledge we might easily attain resembles ^ 
that which we feel when walking alone and friendless in the i 
crowded streets of London with a stream of fellow-creaturei ' 
hurrying past, of whose life-history we know nothing, and 
for whom we care nothing ; and the same walk taken in 
our native village or island home, where every one we meet \ 
is an acquaintance, relative, or friend, or friend^s friend, ) 
striking unconsciously the electric chain of sympathy. ' 
Even if we know but a name, it is something that is akin to ^ 
brotherhood. Thus also before we know the structure, ; 
habits, and names of insects, what are they to us ? Every 
worm is a worm ; a beetle is a beetle ; every fly is a fly — [ 
nothing more. 

But take the trouble to examine one little insect — ^the 
humblest, the commonest — ^leam how wonderfully it is 
fashioned, how gifted with happy instincts, and how obe- 
dient in its work — ^learn its name, and give it a kindly look 
Just once, and a httle friend is gained for life; you will 
never again catch a sight of that small insect without a 
feeling akin to brotherhood — you feuo^D U, «ai^ '^ lass^j \3fe 



CULEX PIPIENS. 125* 

Ksociation of place and time Trill enhance the pleasure ten- 
fold. 

There is not any small work that I know of on the 
dassification of the Diptera: the best manual of British 
Kes is that of the ' Insecta Britannica/ in three volumes — 
too expensive and too scientific for popular use.* There- 
fcre these slides of whole-mounted I)iptera, with the brief 
descriptions of this catalogue, will be the more valuable, as 
gi?ing the young student his first introduction to a family 
Ae wUl become better acquainted with hereafter. 

Very briefly let me preface the examination of the first 
dide with a list of the principal famihes into which na- 
turalists have divided the Diptera. As the Coleoptera are 
known by the joints of their tarsi and structure of their 
antennae, so the Diptera are classed according to the form of 
the antttmse and the veining of the wings. 

There are two great groups, Nemocera and Brachyura^ 
Tke Nemocera comprises all the Tipulse, Gnats, Midges, 
fcj., which have long antennae, from six to ten-jointed, and 
inserted in front of the head between two large compound 
facetted eyes. The slides of head of Tipula and head of 
Gnat will iOostrate this better than any description, and 
enable us at once to recognise one of the Nemocera. A 
dide of a whole Gnat and of a Ptychoptera will give a 
better lesson on their general structure, if carefully exa- 
mined^ than any book. 

CULEX PIPIENS. 

The conmion Gnat, both male and female, should be 
mounted, as the former only has the beautiful plumed an- 
tennae, and the latter only the apparatus called the sting of 
the Gnat, and described under "Head of Gnat.^^ Its wing^ 
is often mounted as a separate object, to show the scales, 
and has therefore been noticed with the wings of other 
insects (page 94). But as this little fly is one of our most 
eomraon acquaintance, though not a very pleasant one, a 
ali^t sketch of its habits will be interesting. 

* InteetB Britannica: IHptera, by Walker. Histovce ^^Wc^<^ ^w 
Jmaetar: THptdres, by Macqwurt, 
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The female Gnat is that blood-thirsty little g 
"whose shrill clarion sounds an attack upon man ani 
throughout the warm Summer's day and night. S 
silently in the Spring, and seldom thirsts for blood ui 
begins laying eggs ; of these she produces about 300 
season in stagnant water, and their transformations 
about a month; so there are seyeral generations 
year, which accounts for the swarms which occa^ 
trouble us. 

A few of the larvae of the Gnat are amusing 
aquarium, and being, when young, very transparei 
excellent observation of the circulation of blood and 
tracheal organs. 

The little Gnat lays her eggs in the form of a boal 
floats upon our waterbutts or ponds for about a week 
it sinks down to the bottom, and a young larva 
from each egg. This rises to the surface for air 
it breathes tlm)ugh a most curious organ placed 
■extremity of its body, and it hangs, therefore, heac 
wards whilst breathing. This organ is a tube 
springs from the last segment but one of its abdom 
terminates in five points like a star. In the int( 
this tube a tracheal vessel runs which supphes tl 
with air, and carries down a little bright globule wl 
larva descends to the bottom of the water ; this rei 
so buoyant that its greatest effort is required to ^ 
and when the insect wishes to rise again, it has 
unclose its tube, and it ascends without any exer 
the surface, remains suspended there, drinking in i 
rounding element, and swallowing shoals of little 
things,^' invisible except under the microscope, 
bier of stagnant water will not only show the merr 
tions of these larvae, but an abundant variety 
Infusoria upon which they feed. Monads, Parai 
Eotifers, together with the Desmidiaceae, which ab< 
such water. 

In the next change the gnat larva becomes a pu] 
quite a different appearance and respiratory organ ; 
it has two horn-like appendages on \)afe xj^y^^x i\^ 
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ij and it rises with its head upwards to breathe through 
As soon as the last change is at hand, the pupa 
its thorax out of the water entirely^ and shghtly turns 
its tail, floating like a boat ; presently the skin bursts, 
the head of the enclosed perfect insect emerges, the 
antennse wave to and &o, and the frail bark rocks from 
to side in some peril, for the lightest breath of air would 
5t it. Then one by one the legs are drawn forth and 
3hed forward to some floating leaf or stick whereby to 
ly itself; slowly the rest of the body follows ; the wings, 
llotlierto pressed to its side, crumpled and damp, are dried 
'by the warm atmosphere, and the quick breathing of the 
[Me Gnat sends a rush of air through the deUcate veins ; 
Itiiey are gently waved for a few seconds, then up and away 
flies the rejoicing creature into its new and happy life. 

Such is the history of the pretty microscopic object on 
the shde before us. 

Of its structure it is necessary to know that all the 
Diptera are distinguished from other orders of insects by 
laving only two wings, and a pair of stout organs, called 
klteres, which are supposed to represent the posterior 
wings of the four-winged tribes, and respecting which ento- 
mologists are much divided. They have been specially 
noticed at page 147. The Diptera have mouths variously 
constructed for their necessities. Their food is essentially 
icdd ; the juices of plants or of insect bodies, and of decom- 
posing matter, forming their nourishment ; and therefore, 
instead of the strong homy mandibles of a Beetle, we find 
in such flies as Tabanus a pair of lancet-like organs for 
plunging into the skin of the animal whose blood it delights 
in, and beneath these another pair, to which are attached 
large palpi, exactly corresponding to the maxillae and max- 
ilhtfy palpi of the Coleoptera ; a labium or lower Hp, which 
in all flower-haunting and honey-loving flies is very long 
and beautiful, as in Ehingia, Syrphus, Conops, and many of 
the Muscidae ; a labrum or horny borer prolonged in the 
predadous flies, and very remarkable in the Empidse and 
Asihdae, which have also a beautiful lower hp or labrum, 
used £rst for steadying the lancets in thm d!Km& \!ks.^^x^ 
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tbe skin, acd thai for sacldng np tbe fluid. This may 
iratched bj any one who wiD permit this little Gnat qaiet 
to take a meal on the hand; aiid once fixed she is not easi 
alanned^ but will allow the approach of a pocket lens, ai 
obserration of her proceedings. 

The Diptera have also a tongoe (Unffua) ; it is not tl 
orsran nsoallT so caDed. bat a lancet, which with fonr otha 
he concealed within the homy lip or labrom of Tabanit 
The part we so mnch admire in the proboscis of the Blowflj 
Tipulae, and others, is the lower lip or labium^ with n 
lobes striated br radiatimr tracheae. 

The head of a fly is attached to the thorax by a va 
slender neck, and appears to move npon a pivot, having tt 
power of turning quite round. 

The thorax is compact, and gives support to the wingi 
halteres, and three pairs of legs. 

The abdomen is composed of from five to nine segmenti 
and females are provided with ovipositors, sometimes c 
great length, and consisting of a series of httle tubes slidinj 
one into another like a telescope. 

The legs have always five tarsi, two claws, and two 4 
three membranous lobes, or pulvilli. Of the internal ana 
tomy of flies I must not allow myself to say much; but i 
may interest many to know that they possess the dorsj 
vessel or heart which ensures the circulation of blood, ai 
alimentary canal for the digestion of food, provided wit 
salivary vessels, biliary tubes, and a chylific stomach whift 
seems to supply the whole intestinal canal with a power C 
digesting food when necessary. Hies have a crop or gizzaiii 
situated just above the stomach, and appended by a loii| 
narrow neck to the throat or (esophagus ; but it is usft 
chiefly as a reservoir for food, when the insect takes mofi 
than is needful for its immediate wants. This was prov€ 
by that great anatomist. Hunter, who kept a fly tweL^ 
hours without food, and then gave it milk and killed it ; 1 
found no milk in the crop, but it had got through almc 
the whole tract of intestines; the animal had immedi* 
'>ccasion for food, and therefore the milk was not detaixi 
I tbe cropj the intestines liaving >3ckfc ^QNR«t ^1 ^^^^jaj^ 
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Another time Hunter allowed some flies to JFeed plentifully, 
and then found the crop quite full, as well as the intestines. 
Insects have no absorbents; the chyle, which is a clear, 
greenish fluid, with round oval corpuscles, is supposed to 
transude through the coats of the intestine into the abdo- 
men, where it meets with the blood in the ill-defined veins 
that permeate the body. {See ' Owen's Lectures on Comp. 
Anat/)^ 

The tracheal vessels or breathing organs have been noticed 
in the chapter on spiracles and tracheae. 

The nervous system is similar to that of other insects, 
consisting of two spinal cords or threads, exhibiting a series 
of knots or ganglions. The My has one in the head, a very 

large one in the thorax, and one, or sometimes two, in the 

abdomen; these give out nerve-branches to the wings, 

balteres, and legs. 
In looking at a slide of Culex observe the length of the 

coxa, and the small joint called trochanter , between the coxa 

and femur. 
If possible, obtain the male of Culex anntdata with its 

magnificent antennee and feathered palpi, and the female of 

Culex joipiens for the display of the suctorial mouth. 



PTYCHOPTERA. 

This is one of the family of Tipulse, Crane-flies, or 
Baddy-long-legs, which abound in the neighbourhood of 
Water, and are recognised by their black and yellow bodies 
and spotted wings. The larva is an aquatic worm, and 
the pupa has a curious, long, thread-like appendage, 
through which it breathes. We find it in shallow water at 
the brink of muddy ponds. 

The wing is a good study after that of the Gnat, as 
an example of wings without scales, and of the peculiar 
Veniing of the Nemocera. The costal vein is the one which 
borders the fore part of the wing, ending at the tip. The 

• The stomacli of the Fly, mounted in balsam, is an interesting 
'Object, Mid kept in most collections for sale. 
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next to that is the sub-costal, which here is prolonged to 
five sixths of the length of the wing, and connected witk 
the radial by a very short veinlet close to the tip; the 
radial and cubital spring from a conmion petiole, which 
is about one sixth of their length, and proceeds from the 
sitb'costal at haK the length of the wing ; it is connedei 
with the extemo-medial by a transverse veinlet at a little 
before its fork; the cubital is forked at half its length; 
the externO'tnedial also forked. These two veins being 
distinguished thus, help the eye in determining the others. 
Observe also that faint streak or spurious vein between the 
forked veins. This wing has no discal areolets, such as 
are always found in the true Tipulse, or Daddy-long-legs. 
These numerous parallel veins in a solitary wing would, 
enable us to ascertain the division to which the fly belonged, 
even if the long antennse and peculiar palpi were unseen. 
A collection of wings alone from this group would be 
highly interesting for comparison, and for their beautiful 
delicate forms. 

The halteres also should be carefully mounted, and the 
clusters of nerve- vesicles observed, especially those of Tiftda 
gigantea, T, Oleracea, Limnobia, and Bibio. 
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This brings us to the second great group of the Diptera,. 
in which the common House-fly, the Blow-fly, the Horse- 
fly, and others well known, are found. 

THE FAMILY OF THE BBACHYCEEA^ 

in which the antennse are short, never exceeding ten joints, 
more frequently having only from three to six. The wing* 
also have branched veins, and are fewer in number than 
those of the Nemocera. Their bodies are stouter, and the 
palpi short, projecting above the proboscis, or lying on it. 

These are the flies which throng our flowers, h^unt the 
woods, the meadows, t\ie leaves^ oi tte«a, at ^rit ^ ^^w«^- 
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gers to remove the noxious substances in the field or by 
the wayside. 

There are twenty-eight families, each containing many 
genera and species, which can only be learnt by long and 
careful study, with the help of such works as 'Walker's 
British Diptera ;' but we can very easily become familiar 
with those which are thus mounted, and, through them, 
with others which flit as yet unheeded around us. Nor 
will it be long, I hope, before some small manual of the 
Diptera is published, more attainable to the young student 
than the one already mentioned. 

THE SCATOPHAGA, 
(Stereorcnriaj) 

is the common Dung-fly, seen all the year round, but 
especially in Summer, resting upon, cow-dung and deposit- 
ing its eggs therein. It is also often on the window- 
panes. The male has a round hairy abdomen, the female 
a naked pointed one. They are yellowish or olive-green 
flies, the head yeUow between the eyes, and with black 
drooping antennae ; thorax brownish above with four darker 
stripes ; the wings are grajdsh, with a tawny tiuge along 
the veins. 

This preparation is very valuable, as showing the 
antennae weU. We perceive the very different structure 
from those of the Gnat or Tipula. There are only five 
joints visible, although six are reckoned by naturalists. 
The third joint (reckoning from the base) is twice as long 
as the second, the fourth obsolete, fifth and sixth seated 
upon the third like a bristle, and called the arista. The 
bead of Scatophaga is very bristly, as you see ; and so also 
ire the legs, which we may next observe. The eye and 
ongue of a fly are fully described under the slide of Head of 
Ihingia, or Syrphus. The joint of the leg nearest to the 
tody is the coxa, the next to that the femur, or thigh, then 
he tibia, or shank, and then the tarsi, or small joints 
nmediately above the foot. To see the foot well requires, 
higher power, that the delicately fringed pulvillus may be 
3en edged with glandular hairs, open at the point, and 
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secreting a glutinous substance^ which enables the flj to 
attach itself firmly to glass or ceiling, whilst, those two 
strong hooks are used to detach it &om the sur^ice to which 
it clings. 

The wing is next to be observed. It is the most impor- 
tant to the naturalist. Those small winglets at the base 
are called the alulcd ; they distinguish some jEamilies, and 
generally cover and protect two small organs, the halteres, 
supposed to be the seat of smell, described at page 147. 
The wing itself consists of a double membrane, more or less 
transparent, attached to nervures or veins, which are hollow 
tubes containing spiral air-vessels, communicating with the 
spiracles or lungs m the trunk. This construction is won- 
derful for lightness and for strength ; the larger and heavier 
the body is, the more of these strengthening veins the wing 
has. And as by breathing only these vessels are filled 
with air, or some subtle fluid, the verv act of flying may be 
but the palpitating of a joyous little heart. We know 
that the trachese are filled with air, and that the dorsal vessel 
is in truth the heart, sending forth streams of the life-blood 
throughout the body and into the wings, as may be 
distinctly seen in the transparent veins of a newly-hatched 

fly. 

But to learn the names of the nervures or veins of a fly, — 
a most useful lesson, — ^no wing is better than this simple 
one of the Dung-fly. That strong vein bordered with lumrs 
on the foreside is the coital vein ; it runs round the tip of 
the wing, and ends where it meets the cvhital vein. The 
sub'Costal is a pale short vein nearest to the fore-border, 
and ending at one third of its length. 

The mediastinal is the next and a stouter vein, ending at 
beyond half the length of the wing. 

The radial forks at its base, and the farthest branch is 
the cubital vein, joined to ih^ prabrachialveinhj a clouded 
transverse vein. 

The upper transverse vein, which imites the prabrachial 
to the pobrachial, is called the discal transverse. 

The membrane itself is exquisitely dotted with fine hairs, 
and fringed all round with longet oici^s. 
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The Scatophagse feed on smaller Diptera, and deposit 
their eggs in dung, and tliese eggs are so shaped that 
whilst they are warmed and nourished in the soft excre- 
ment, they cannot sink, two little horns on either side sup- 
porting them in it, which enable the young larva safely to 
escape. 

LONCHOPTERA. 

Small flies, very active and abundant in marshy woods 
and OTassy spots. 

You can observe a difference here in the antenna ; the 
roundness of the fifth joint and long arista ; the first three 
joints are scarcely seen in this specimen. The wings will 
give a good example of a simple veining, no transverse 
vein at all, and the prsebrachial forked ; each vein is fringed 
with delicate hairs. This is a male fly, and has two hairy 
lamellee at the base of the abdomen. 

BIBEO. 
(One of the Gnat tribe.) 

Look at the very different antennae projecting fiercely 
forward, with nine joints ; the palpi on each side of the 
tongue with five joints. The wings, how different from the 
true My or Musca ! It has many veins, and .thirteen ario- 
lets, but so faint that we cannot see them all in this pre- 
paration ; only the costal, sub-costal, and mediastinal being 
distinctly marked. The legs are worthy of observation. 

The Jbre-tUda, with a circle of spines at the joint ; the 
fore-femuTy very stout, and the coxa and trochanter are dis- 
tinctly seen in this specimeli. The larva of Bibeo lives in 
the eiurth, feeding on decayed vegetable matter ; it has rows 
of short hairs which it uses for locomotion, and twenty spi- 
racles for breathing. The pupa is found naked in an oval 
cell with a very gibbous or horny thorax. There are twelve 
species of Bibeo, 

DOLICHOPUS. 

A very curious fly, and one of our common garden friends, 
in the neighbourhood of Oxford or anywhere near ponds 
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and rivers ; for it is a water-loving insect, though we 
it on our window-panes, and basing in the hot sun at| 
noonday on rose-trees and other shrubs. It is qui( 
noticed from its long legs and metallic round-backed body, 
carrying its head low, and sometimes found with anotl 
fly in its mouth, being very predacious. 

There are fourteen genera of the Dolichopidae, each con- 
taining many species; and some parts of their internal; 
anatomy present peculiarities so great that much has be^. 
written about them by Latreille, Harris, Dufour, and othenUf; 
Their habit is to run along the surface of still water like 
the Velia rivulorum (*^^ Vefia), and they catch smaller flies, 
aquatic worms, and even small gasteropods, the little Physa, 
and smaUer Planorbis ; there is a gaping orifice at the eud 
of the proboscis, which admits and holds the prey until the 
juices are sucked out. 

We know not where they lay their eggs, but the larv«& - 
are found as white slender worms of twelve segments in - 
May, underground in damp earth, and in June they change 
to pupse, casting their skin. The head of the pupa is } 
armed with several points, the ends of the legs in their ' 
sheaths, somewhat detached from the body, and a process \ 
resembling an S is on each side of the thorax probably for ] 
respiration. ,The Dohchopus emerges from the pupa in 
about three weeks^ time. j?f ow let us examine the slide. 

The head is broad ; the eyes large, and in life were very 
brilliant. The antennse stand fiercely out and require 
examination with the J -inch; they are quite unlike any we 
have yet seen. Observe three distinct joints besides the 
arista or spine, which points forward; the second joint, 
the shortest, fringed with spines and intromitting a slender- 
tube obliquely into the base of the third; you can see a 
kind of loop or dark spot where it is inserted; the third is 
so remarkable that whenever you see this compressed and 
peculiar shape you need not doubt that you have a Doli- 
chopus. The arista is two-jointed, and in some species it 
is ciliated. 

The proboscis is short, directed downwards; the head 
itself is armed with long loristYes, T\ia ?Ja^QraieQ.\iaa. ^m^ 
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segments, and on each of them you see a double row of 
sFhite spots, which are the spiracles; the end of the 
abdomen bends suddenly inwards, and these last two 
a^ments are called the hypopygium which has an outer 

rof appendages like fringed plates; they seem to 
concave and join together to protect a number of 
mtemal organs of varied shape which we see projecting 
beneath, and the use of which has been largely considered 
by Dufour. (^Annales des Sciences Naturelles,^ S^^ serie, 
borne i.) 

The wings furnish us with a good lesson, and an easy 
one, for becoming ^miliar with the nerves or veins. 

The costal vein is fringed and strong, ending where the 
prsebrachial meets it. 

The sub-costal is very short and stout. 

The radial and cubital spring together from a dot at the 
base of the wing, and the prabrachialy after passing the 
transverse vein, make a shght curve toward the cubital. 
Now, that very slight curve is of the utmost importance, 
both as to position and shape ; it serves to assure you of 
this being a true Dolichopus ; it is never wanting in the 
species — never altered — no, not even by a microscopic line. 
But in one of the same family, a cousin, called Psilopus, 
there will be ahttle branch at the angle of the curve, and in 
another relation, Dolichopm diademay the curve is rectan- 
gular, with a little branch. This Fly is common on pools 
overgrown with plants. 

So is Dolichopus nobilitatusy which is a gilded green fly 
easfly known by its wAite-tipped wings, and when examined 
with a lens you will observe that the arista is long and very 
hairy ; the wing very narrow, and sloping away without any 
lobe, or even angle, the anterior lines being waved within 
the dark patch. 

No DoUchopus ever has an axillary lobe to the wing. 

That vein beyond the probrackial is the pobrac/iial; but 
the base of the wing offers the particular marks of the 
group, and ought to be examined in a separated wing. I 
dwell upon this, because the careful study of one wing is a 
most valuable lesson : the eye learns wAat to look for ; it 
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learns accuracy of observation ; it learns what it never 
gets — ^the vast importance of little things; and what the 
sees often the heart feels. Rnd out, therefore, a very sb 
and oblique vein, between the cubital and the prabrachi 
down close to the dot of the radial, and the space 
bounded at the base is called the praibrachial areolet, 
its minute size and position in every one of the genera 
decisive of the family. - 

Pass on now to the legs, and remark the spines on the 

femora and metatarsus ; they will also serve to show the 

species, for in some Dolichopus there is invariably but 

one spine, in others four or two, and in some there are i 

double row. 

THE OPOMYZA 

is one of a family group called Geomizides ; they frequent 
recent or decaying vegetable substances, also our windows, 
and are very present little unknown friends. "We may know 
these by their spotted wings, by the tawny body, yellow head, 
thorax striped with three pale lines ; the abdomen has a dark 
dorsal stripe or dark bands ; they abound in herbage. Now 
examine the head and wings. 

The head is broad and eyes large ; the antennae, like those 
of a true Musca, three joints drooping, the third round and 
large; the arista long, slender, hairy, and with a small joint 
you will hardly see unless the head is in profile. 

The thorax is bristly ; the abdomen has seven segments — 
a little hairy ; and then pause to look at the wings, and com- 
pare them with those of Dolichopus. 

You will first observe two transverse veins slightly 
clouded; the prcebrachial straight; the discal transverse 
hindermost, and joining the pobrachial vein to the pra* 
brachial; the cubital and radial veins are quite straight. 

CHLOROPS. 

A mischievous little Fly; and the farmer will be in- 
terested in seeing the parent of that larvae which sometime* 
commits such havoc in his wte^Lt-fteld. to. lEa^laiid there 
is a disease known as tla^egout,itoTCL^k<fc«^^^Mi^^^^yiRa^^ 
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the stems of wheat and barley, but which is called the- 
in Sweden, where it occasions enormous loss — as much 
one hundred thousand pounds sterling annually. This is 
erased by the little innocent-looking Chlorops on the slide. 
B effects this by simply depositing its eggs early in June on 
fte stem of the young wheat, which being as yet low in the 
Aeath, the httle maggot hatches and feeds in the shelter of 
a leaf, mines into the stem, but does not enter the hollow 
part. It is well that it does not do so; for we know that if 
the cells of a plant are destroyed in the channel of its life, 
which is the stem, of course it presently withers, or brings 
forth but imperfect fruit. 

More harm would this insect do if its propagation was 
not checked by a good httle Ichneumon-fly (Calinius), 
which is commissioned to destroy its larvae by laying its own 
egg inside the maggot of Chlorops, just as the Microgaster 
does in the caterpfllar of the Cabbage Butterfly, and thus 
defends us from our tiny foe. 
These Chlorops frequent our windows, often in swarms — 

I known by their large green eyes ; their yellow and black 
bodies and beautiful wings lying along the body and ex- 
tending beyond it. You can rarely mistake it ; and then if 
you have this mounted specimen you will observe its pecu- 
liar antennae^ the third joint knobbed, the arista seated side- 
ways upon it, and like a fine long bristle. The thorax 
striped ; three broad stripes and one slender hue on each r 
outside of these a black dot on the side of the breast. The 
scutellum was yellow ; the abdomen short, broad, with dark 
bands, and itself pale greenish-black. 

Observe, in the wings, how the sub-costal and medias^ 
Unal are joined in one strong vein, which meets the costal at 
nearly half its length ; the cubital ending at the tip of the 
costal; the radial ending at three fourths of its length; the 
prcebrachial jdTiAmg on the -hind border, near the tip ; the 
pobrachial ending at beyond half the length. There are two 
transverse veins. 

This shde will help us to recognise both our enexp" 
CMorqps imiopay 2Lna our httle window-friend, G4& 
/iftea^. The abdomen of the latter has tv ^^o^ ^ 
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base, also three black spots on the pectus^ or fore part of 
the thorax. 

PHOBA. 

All the year round the little Phora is upon our windows 
and in our stables^ when no other flies are to be seen^ bnt 
perhaps some eccentric little Midges, hopping diagonally 
here and there — scarcely a living thing to study ; yet we 
shall always find a Phora running restlessly but happily to 
and fro, with a bent body and depressed head; the anteniuB 
very short, but with a long slender arista carried back- 
wards, the third joint quite round, the first and second veiy 
small. 

The wing has no transverse veins at all ; it is of the sim- 
plest form, strengthened at the base by the stout costal vm, 
which ends however before half the length of the wing, and 
is ciUated ; the mediastinal vein, also stout, ends at two 
thirds the length of the costal ; the cubital vein and roM 
vein in one, and forked at the end of the costal, all the other 
veins represented by four veinlets, often indistinct. Now 
compare this with the Leptis wing. 

LEPTIS. 
(ZWn^oria.) 

A splendid preparation of a fly that is easily found and 
captured by any rambler in woods, because it has a quiet 
habit of sitting upon trunks of trees with its head down- 
wards, and will allow a wine-glass to be capped over it with- 
out any alarm. It may be useful to mention here that most 
flies may be caught by a small tumbler, or stemless wine- 
glass, and a handkerchief, or piece of card-board. I prefer 
the handkerchief. The Leptis may thus be recognised: it is 
a large fly with long pointed abdomen, tawny coloured, and 
having three rows of black spots. The wings are spotted. 
The thorax is that part which supports the wings and legs, 
and in the Leptis it has tkree fawn-coloured stripes. The 
legs are tawny and clothed with short black hairs. 

This Ay appears in tiie eai\j ^gatt oi t\yb SymmLer, and 
nts meadows and bedgea aa ^di. %s ^qo^» "V^ ^^^ ^^ 
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mailer insects, having a stout short labnim and slender sharp 
Qaxilke, vnih which to kill, as weU as a thick broad labium 
^called the tongue), to suck the food. The larva hves in the 
sarth, in sand or manure, or decayed wood. The pupa is 
brown, bare, with eleven s^ments, of which the five poste- 
lior are fomished with a series of Uttle teeth. 

As it is quite impossible to prepare insects so as equally 
to display all parts, we may find some difierence in the 
slides, even of the same insect. The Leptis I am now look- 
ing at shows the beautiful eye and tongue, but not the 
antennse, and yet they are to be observed as indicative of its 
individuality, for the veining of the wing is, at first sight, 
so like that of another family (the Stratiomidse) that we 
might mistake it if we did not read its name in the antennae. 
They are small and seated side by side in the middle of the 
&ce, four-jointed, the first short and cyhndrical, second 
transverse, third cyathiform, or t;up-shaped, and a long fine 
I' bristle makes the fourth joint. 

Here we cannot but admire the deUcate network of its 
compound eye ; in life it was of a bright green, and the 
i lacets numerous and small. The labium, or under-lip, fur- 
I rowed in the centre, and beautifully marked with tracheal 
I vessels, acts also in contracting and dilating the tongue in 
I the act of drinking. The palpi, or feelers and tasters, are 
:| lemarkably large and hairy, projecting on each side of the 
.1 tongue. ^ 

Tiie wings are to be the chief lesson ; comparing them 
with the simply veined wings of the Phora, as an indication 
of farthest remove in relationship, whilst they also show us 
that the Leptis is a near cousin to the Tabanus, or Horse- 
fly, and to aU flies whose wing-veina are crmoded together 
««flr the fore-border ; the contal vein ending at the tip of the 
wing, the cubital vein deeply forked, and the fore-branch 
having a small areolet. There is a discal areolet, large, and 
emitting three veins to the border, and the anal areolet is 
open. Eight famihes, comprising many genera and nume- 
rous species, have wings upon this plan, and are known ' 
the variation in the joints of their antenna. ^Se6 \m 
Ikbanus and slide of Pachygskster and o£ Betia.^ 
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No better example can we have of the leg and foot ol 
the fly than this slide presents ; for we see very distinctly 
the coa:a, or hip-joint; the trochanter, a small joint by 
which the thigh or femur fits into the coxa; the tibia, 
or shank-joint, which here is armed with two spines, and 
the tarsi, or ankle-bones, as some think analogous to our 
instep-bones, having two claws and pulvilli, or cushions, 
set with glandular hairs. {See foot of fly in Scatophaga.) 
Here observe the Leptis has three instead of two lobes. 

ASILUS. 

These are the most powerful and ferocious of the 
Diptera, destroying Beetles and Ichneumon-flies, and may 
be seen on the sunny side of woods, silently darting about, 
or resting with a huge meal in their mouth, and then they 
are pretty easily caught. They are bright, tawny-colourea 
flies, very hairy; the antennae erect and long, curved 
upwards, and the proboscis standing forward. 

This is an example of relationship with Leptis as to the 
wing-veins, and yet with a difference. You see the cubital 
vein is forked, but simply so ; the discal areolet gives out 
but two veinlets, and is joined to the cubital by a short 
transverse vein. The foot also observe — ^two deep lobesi 
with a spine between them. Then look carefully at the 
antennae, and compare them with those of Leptis ; you see 
they are slender and styliform, and indicate an approach to 
the tribe of Empis-flies, which, as they abound in our 
gardens and may easily be procured, should have a place 
in our object box. 

EMPIS. 
{Snipe-Jltf.) 

Either the black JEmpts livida we see so often on our 
laurels or flowers in the months of May or June ; or the 
Empis stercorea, which swarms on the umbelliferous plants 
by the wayside ; or the pretty little Hilara that plays over 
the waier-meadows or great Tgouds \ — ^^tl^ ^i these will give 
a rei23ariable proboscis and a xw^ ^teXX^ \rai^. 
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A small, shining, yellowish fly, clothed with a few black 
irs or bristles; the thorax with a black linear stripe; 
domen with three black stripes ; legs long, slender, and 
llow ; tarsi of a darker hue. The Empidse are a large 
d very distinct family, containing twenty-three genera, 
d are inhabitants of woods, hedges, fields, and gardens, 
lere they find their prey — smaller Diptera, and all kinds 
lesser insects. They are fierce and voracious, transfixing 
eir prey with their long proboscis, and sucking out the 
ices with their beautiful up-curved tongue. The eyes 
a male Empis touch one another ; 'those of the female 
e parted by a narrow front, a distinguishing mark of the 
xes in most flies. The antennae of the Empis always 
ind forward, and observe how different they are from 
ose of either Dolichopus or Scatophaga. It is only by 
us comparing one slide with another that we learn our 
5son welL 

The antennae are five-jointed, close to each other at the 
ise, porrect, that is, standing out; the first and second 
ints bristly : first cylindrical ; second cyathiform, or cup- 
laped, about half the length of the first ; tliird, subulate, 
impressed ; the fourth very minute ; the fifth like a style, 
)inted sharply. The thorax has a broad, black stripe; 
)domen three black stripes, and every segment is punc- 
ired with a double row of light dots. .The legs are long ; 
le coxa shorter than the femur, the trochanter very 
istinct ; the third joint of the leg, femur y or humerus, is 
sually the largest and most conspicuous; generally 
Dcaking, the anterior pair are shorter and smaller than 
16 posterior pair. If the insect leaps, the thighs of the 
ind legs are veiy much thickened for the development and 
cdon of its muscles. This is particularly seen in the legs 
f the small beetle called Turnip-flea (Haltica), in the 
lies Asda podagrica, one of the Syrphidae, and also in 

rtta pipiens, which should be mounted as example" ^ 
thickened and toothed femur, and of a csvaN^ 
mt, Tlie Ascia is very common in t\ie moTi\\i ^l 
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hovering over the long grass, and may be recognised b; 
its black and yellow body, and peculiar darting to and 
from flower to flower. The fore-tarsi are often dilated iiEf ^^ 
the male Empidse, but those of B, stercorea are not so. 

The Wing. — ^The wing of Umpis stercorea will give an 
excellent example of the veining peculiar to the family. 
They are distinguished by these three variations : — 

1. — ^The costal vein vanishes suddenly at the tip of the; 
wing, just where it meets the cubital vein. 

2. — ^The ctMtal vein is forked. 

3. — The discoidal areolet emits three veins to the interior 
border. 

The wings of Leptis and of Asilus have also a forked 
cubital vein, and three branches from the discal areolet ; 
but they have other veins crowded together, which are- 
wanting in the Empis wing, and as the antennae are quite 
as important to the entomologist in determining a genus 
as the veining of the wing, by comparing those of a Leptis 
with those of the Empis, a striking illustration will be 
obtained of the progressive order and variety of likeness, 
and yet of distinct difference, between the families. 

HILAIIA. 

By the wing and the antennae we recognise one of the 
Empis-flies, but a variation in the form of the third joint 
and the shortness of the first two joints is the first remove 
from the true Empis. Observe also the stout, short pro- 
boscis, and if it is a male Hilara the fore meta-tarsi are 
much dilated, forming quite a disk on that part of the leg. 

How beautifully the wing is ciliated, the cubital vein 
forked, the discoidal areolet emitting three veins, and a 
spot upon the costal vein called the stigma, which in this 
wing is marked by a broad brown shade. 

These Hilarse feed upon smaller insects, and also on the - 

nectar of flowers. They assemble in swarms, and dance 

together over a rivulet or river on fine, warm. Summer 

evenings. We have often seen them rejoicing in merry 

play, lising and faUing in gr«Lcrf\3l e^Qini\o\\a^ sometimes 

by one common impulse sweeprng oS. Sioiinv ^^ ^Xt^-ssss., "as 



\ 



SYEPHUS PYKASTBI. 143- 

a breeze had suddenly wafted them away, or invisible 
edngs liad chased them; then slowly and prettily they 
e-flitted back again to commence their gambols. 

SYEPHUS PYBASTEI. 

Maay of the Syrphidse are mounted whole, they offer a 
great variety in the structure of the antennae, the mouth,. 
and the legs. Some are so large that the head only is 
mounted, to show the beautiful eyes and labium, as Ehingia, 
Helophilns, Eristalis, &c. 

They are our prettiest and commonest flies ; honey-loving, 
flower-haunting, harmless httle creatures. Most of them 
are striped or banded black and yellow, and love to hover 
in the air, over one spot, their wings almost invisible with 
rapid vibration, accompanied by a shrill hum ; if alarmed,, 
they dart away with astonishing velocity, and are somewhat 
difficult to catch. The family contains thirty-one genera ; 
some of them so unlike the others as to require microscopic 
observation and comparison; the Eristalis, for instance, 

I is often mistaken for a Bee; the HelopMus also, and 
Rhingia, — the two former abound in the Autumn on the 
Michaelmas Daisy, and the latter frequents the woods and 
hedges, darting fike a Wild Bee into the flower-bells, with 
a long proboscis, looking to the unassisted eye like a Bee's 
tongue. 

The two distinguishing characters of this large family 
are these : — the coalescence of the palpi with the maxillae, 
and the spurious veins of the wing, one before the prabracAial 
the other behind the pohrachiaL The wing alone will 
decide a Syrphus for a young entomologist ; therefore, in 
examining this sHde let the chief attention be given to its 
vcining, also collect a few varieties, comparing the wing of 
the common HelophUus with this one of Syrphus pyrastri, 
the type of the femily. 

Hie costal vein ends at the tip of the wing, where it 
receives the cubital. 

Mediastinal vein distinct, ending about the middle of the 
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Suh'COstal, continued nearer to the tip, and en 
separately in the margin. 

Prcebrachial vein connected with the cubital by a 
verse vein near the margin, and between the two is a 
streak or spurious vein crossing a second transverse v 
nearer the base. 

The mediastinal areolet is coloured in this, wing, 
appears like a narrow stigma between the suh-costal an* 
mediastinal veins. 

Areolets are enclosures formed by the branching and 
crossing veins; they are important in the wings of t^ 
Syrphidse, and must be observed. 

All the Syrphidse have alulae, which are membrane 
scales at the base of the wings, protecting and someti 
quite covering the halteres. They are particularly beau< 
tiful in Rhingia and Uristalis, and deserve to be mounted-, 
separately. V 

In the wing of Helophilus the cubital vein curves su4«. 
denly inwards, forming a loop in the centre of the areolet. 

The feet of Syrphus are beautiful, and from the transpa- 
rency of the preparation we see the articulation of the tarsal 
joints distinctly, the spine at each tarsus, and the strong 
hooks and dehcate pulvillus of the foot. 

Some of the Syrphidse have their abdomen nearly Med 
with air, and partly diaphanous or transparent, when by 
careful management the circulation of their blood may be 
seen, and the pulsations of the dorsal vessel or heart may 
be counted. Place the fly in a live box with just sufficient 
])ressure to keep it still, and between the segments the 
fluid may be seen. The following extract from ' Walker's 
British Diptera^ (vol. i, page 285) will be interesting to 
the student : — 

" The dorsal vessel of this fly {S. pyrastri), instead of the 
usual form which it had in the larvae, assumes the shape of 
a flask, having its long end directed towards the thorax ; 
the pulsation and transmission of the fluid in it is manifest. 
This vessel extends in length from the junction of the trunk 
with the abdomen to about the termination of the second 
segment The included &vu3l \s igito^^^^ ^ YDi^Tvi'?Jfi» Vs^ 
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bops, first from the wide end towards the trunk, and then 
XL the contrary direction- It is conjectured that the neck 
of this vessel is composed of two or more approximated 
tabes, and that the blood is conveyed forward by the out- 
ward ones, and backward by the intermediate one ; also that 
there is a secondary heart, at the extremity next the thorax, 
far ihe pnrpose of causing the reflux/' 

BOB£OEUS EqUINUS. 

These are very abundant everywhere in rank grass, and 

near decaying vegetable matter, upon which the larvae feed. 

Ihey are small black flies, remarkable for their thick fleshy 

labium, and a broad bellying sheath below, which should be 

wen in profile. Antennse rather distant, short, and turn 

outwards with a long slender arista ; the first joint so small 

as to be scarcely perceptible, the second nearly as large 

as the third, wmch is obliquely compressed and ciliated. 

The l^s are long, and /(n^e-femora thickened; there is 

a coiions spine at the end of the hind tibiae and the iartn 

are short and broad. The wing, being very simply veined, 

is an easy study; the chief mark of this family being in 

two small areolets near the base of the wing, close to the 

hind border, which are called airnl areolets, and in this 

I wing they are complete. The discal transverse vein is also 

I near the border; it joins the prcehrachial and pohrachial 

together, the latter does not continue beyond it. The 

roMal and cubital are branches from one common vein at 

the base. 

Here is a full account of this species and its larvae in the 
'Entomological Magazine' (vol. iii, p. 323). 

SEPEDON. 

A most beautiful specimen for the shape of the antennae 
and the structure of the tongue. The wing closely resem- 
bles that of Borborus, — ^the same transverse veins and anal 
areolets; but the anteimse separate the genera entirely. 
Instead of the short second joint in Borbohis, that of Sepe- 
don is very long and spiny, with a conical and convex tkird 
joint, from which spnngs the three-jointed m^l^* 
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The labium is set lound with doable hooks and carionflH 
dotted, — a most interesting variety in the proboscis of fiioB 

The legs are rather long, bind femora thickened, ad 
armed with a double row of spines. jB 

These flies are found aniongst water-plants; tbey are bla(s|i 
sbining, slightly metallic, with bright red legs; the halt^ied 
also red, with a whitish band. Thorax with foor blattl 
stripes; wings gray, with a lurid tinge in front. t 

3BPSI3. j 

The pretty little fly which we find upon our laiirdi,[ 
walking about with raised and quivering wings. The larvM 
feed on decaying matter. I 

The antennm are drooping and short, with the third joint' 
oval and la^er than the first or second; the arista bare. 

Proboscis broad and large ; the wings simply veined, but 
very delicate and beautiful, and with a black spot at the 
tip, without alulffi. Tbe legs are remarkable for the large 
spines in the fore-femora of the male, and for the spiny 
meta-tarn. 

In all flies, as a rule, the fewer the veins the smaller the 
body, and the more sluggish the flight; the comparison 
between tbe veins of Leptis, Tabanus, and Pbora, or Sepsiaj 
will prove this. 

The Sepsis wing has a eodal vein running quite nmnc 
the tip of the wing, and ending on the hind border ; n*J- 
coital ending before one third of the length; mediastinal 
ending before half the length ; radial ending near the tij 
of the wing ; cubital ending quite at the tip. There an 
two transverse veins. 

This list of tbe Diptera, though by no means complete 
is sufficient to sbow how very instructive and intereatin; 
these preparations are, and to encourage the young ento 
mologist to mount insecte in this way for himself. Th 
method is easy, but requires patience and experience. 

Soak the inserts in liquor potassi for a longer or shorte 
period, impossible to fix, because it varies necessarily wit! 
the size and texture of the insect. A beetle may requir 
months, a fly but a few weeVs en iarj^i^o Tw^«t-4.\inM 
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parent^ by dissolving its inward parts, and giving flexibility 

to its integument. It is then washed in cold water, and 

laid oat upon a glass slide in the desired position. When 

perfectly cty it should be soaked in oil of turpentine, which 

ntty be applied with a camel-hair pencil, and afterwards 

mounted in balsam. In this last and most difficult part 

kt the balsam be very fluid, and the warmth gentle, that 

the air may be quietly dispersed, and the bubbles removed 

before the final covermg with thin glass. 

I recommend the Borborus and Umpis stercorea as the 
easiest specimens to begin with. When caught, if immersed 
itt hoUands or spirits of wine, they will keep any length pf 
time until wanted for mounting. 



THE HALTERBS, OR POISERS, OP DIPTERA. 

These small organs, which are very apparent as little 
knobs on a stalk, like drumsticks, just behind the wings of 
Blow-flies and the Tipulse (especially the Tijmla olacea, 
which flutter against our window-panes), are rudimentary 
wings. We only find them in the Diptera, which all possess 
these much-disputed organs. 

They are called poisers, or balances, because it was 
fonnerly supposed thiat the insect used them as the rope- 
dancer does his pole, to steady itself in the air. Some 
naturalists femciea that they produced the humming noise 
in flight by beating against two Uttle scales at the base of 
ttie wing, called sdulae ; but that can hardly be the case, 
seeing now many insects buzz who have no halteres, such 
as B^^ Cockchafers, Dung-beetles^ &c., and that so many 
flies who do possess them fly silently. They certainly do 
move very rapidly, quivering as the insect flies, and even 
when at rest I have seen the vibration. They are placed 
immediately on the margin of the great thoracic spiracle, 
and the late discoveries of certain organs inside these hal- 
toes lead us to suppose they are organs of smell, as the 
istAffny^9pt may be of hearing* 




THE ANIMAL KINGDOM. 



HALTEltES OF BLOW-FLY. 
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TTiese, if mounted carefully io balsam, have becone 
transparent J we see that they consist of three parts, the 
base, shftft, and head. The organs in question are at fiit 
base, two distinct groups of vesicles, which look like doti 
■rranged in rows. The upper group is in spiral lines, the 
lower is on a broad flat surface, and only on one side. Each 
vesicle is a small sac, filled with fluid, and over-arched br 
a protecting hair, and when a good side view is obtamea 
they are seen to be quite spherical. 

The two naturalists. Dr. Hicks and Mr. Purtiss, who 
have noticed these organs, suppose them to be olfactorj 
vesicles. There is a very lai^e nerve given off from tie 
great thoracic ganglion into the halteres, larger even thsD 
those branches which pass into the wings and l^s of flies, 
which makes it very likely tliat in these very small appen- 
dages lie a great sensitiveness of some kind. No less than 
360 of these vesicles are found in the halteres of filiingia; 
and for what purpose ? 

Dr. Hicks justly remarVs, that it is scarcely for hearing, 
as they are so near the buzz of the wings, and themselves 
in constant motion,so that other sounds would be drowned; 
but that the current of air produced by this very fluttering 
and also the position of the halteres near the largest thoracw 
spiracle, make it extremely probable that they receive the 
floatiug odours in the air, and communicate them to the 
brain, or cephahc ganghou, directing thus the Blow-flj to 
the carrion, the Ehingia to the Bowers. 

EALTEKES OF TABA>'D3. 

" These are very similar to those of the Bhingia, with 
the addition of seven vesicles on the shaft of the halteres 
to the upper part of tlie facet of the ridge, and another 
froup of eight or nine beneath the ridge opposite the 
loarder facet."* 

n Society of Lonilon,' 
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%h<rfb of the halteres is tabular^ and is the channd 
3 branch of the nenre which passes np and expands in 

r head of the halteres contains cellnlar sabstance; 
is also a grooje on one side lined with a tcij delicate 
»rane^ and beneath which there is a gronp of hairs. 
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CHAPTEE T. 

PAKASITES. 



A OHBAT manj objects are sold for those who are ci 
in learning the forms of those "living creatures" whidi 
are nourished on the bodies of higher animals. 

Every animal, from man downwards, is a pasture Iniid 
for many feUow-creatures. So sdrely we may call them, 
formed as they are by the Almighty hand which fashioned 
our own wonaerful body. 

However repugnant it may be to our refined tastes to 
examine a flea or a loose, this arises from no inherent 
ugliness of these creatures, but rather from our association 
with them in scenes of dirt and misery, of personal discom- 
fort also. Very probably they are the avengers of our evil 
habits, the consequences of our fallen state, and yet merd- 
fully ordered to do us good rather than harm, by compelling 
the careless and the poor to that watchfdness and cleanli- 
ness which might otherwise be neglected. 



foraiP 



man's great annoyance, is nevertheless a beautifully-foffl 
creature. 

It has to be prepared by long soaking in turpentine, an.' 
mounted in balsam, before we can see its various parts. 

The flea belongs to the order of the Suctoridte. Th 
head bears antennie foiu-jointed ; eyes smaU, round, an 
simple ; the proboscis is composed of two long mandiblf 
with serrated edges ; two long narrow plates with fine teet 
and longitudinal rihs, these are the lancets ; two leaf-lii 
plates, nearly triangular, w\iic\i. aie. ft* TQs."w}iw, ^a lahii 
psipi, two masillaty psipj Q^'& ABD&at aasft,ciTi^ ^ 
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called labrum. The thorax is composed of three segments^ 
Ind tlie abdomen of seven segments ; the female has nine ; 
and both sexes on the last segment have that beautiful 
ll^ieathing apparatus called 

THE PY6IDIUM OF A FLEA. 

This must be mounted separately to be seen well, and 
it forms an excellent test object. Topping mounts it 
beautifallj. 

There are twenty-five disk-like areolae ; in the centre of 
each of these is a long hair, and round them a ring of 
lectangular rays. It must be seen rather than described. 

The legs of the Flea are long and many-jointed, the 
liind pair having thick muscular thighs, formed for extra- 
ordinary leaps, and terminated by five tarsi, and two curved 
and toothed daws. Every part is wbrthy of observation. 
, The coxa, or first joint, is very thick ; the trochanter is 
VOT small, \kQ femur long and thick, the tibia hairy. 
' There are many species of fleas, each of them parasitic, 
o& various animals, with some difference in structure. The 
most curious are the 

Pidex talpcBy or Mole-flea, with its rows of spines on the 
neck. 

fnlex GalliruB, or Fowl's flea, which does not leap, but 
runs swiftly^ and has a most tormenting bite, driving hens 
from their nests, and compelling their masters to keep the 
hen-house clean. 

Pulex Columh(By or Pigeon's flea, very curious. The 
antemue should be particularly noticed ; the male carries his 
erect, and the female has hers partly concealed in a furrow 
near her eyes. The form is beautiful, — eight cup-like joints 
set one within another, and surrounded by a circle of stOTt-. 
bristles. 

PvZex vespertilionis, or Bat's flea, has a row of dark 
spines just over its proboscis, called its cephalic setse, and 
a collar of spines, called its proto-thoracic setse. 

Pulex /eli8, the Cat's flea, which has a prettily spotted 
head^ ana in wbieh we can see the spiracles on every 
s^ment of the abdomen, and also tbe ^y^dium/'sa ^^^ ^ 



I 



\159, THE AV TMAI. KINGDOM. 

t to mount for observation. The dots on 
and the femora being without hairs, distinguish it from tl 
human Flea. 

The eggs of Seas are white, long, and viscid or s 
the larvte vermiform, with thirteen segments; the pupa i 
enclosed in a silken cocoon. 



^K iai 

IT 



PEDICrLUS, OR LOUSE, 

a genus of anoplnrous insects. 

Man is infested by three kinds of Louse; but the c 
mon head louse is the one nsually mounted for observal 
It has a fiat and nearly transparent body, three pairs d I 
legs, terminated by a claw or hook, aud a head which has | 
two simple eyes, and a long sucker concealed in a Uttle 
fleshy tubercle or snout. They multiply prodi^ously, two 
females producing no less than 10,000 eggs in eight weeks. 
Leuwenhoek described them minutely, and seems to have 
watched their manner of feeding and propagating with 
great interest. Certainly their eggs are curiously formed, 
with a little moveable hd on a hinge, which opens for the 
escape of the young hivBi, ond the egg of the Pheasant- 
louse is beautifully striated and dotted, giving it the ap- 
pearance of worked net. Some parts of the internal 
organization of a Loose are well worthy of attention and 
dissection ; being naturally transparent, a httle soaking in 
oil of turpentine will dissolve the fat and render many of 
the organs apparent. 

The nerves of a Louse are remarkable, as forming a tJiick 
Bpinal cord without breaks or intervals, after the ganglia of 
Me head, and from the end of which several rays or nerves 
are given out to lower parts of the body, a slight constriction 
only marking the united gangHa. These are visible when 
the insect is properly prepared. The ovaries also are in 
ten branches ofbead-like threads. All the internal apparatus 
ia as perfect as in more beautiful insects, so little reason 
is there for shrinking from or thinking mesmly of etiea a 
ithsome louse. 
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Birds liave many varieties. 
The Pheasant-louse; 

The Parasite of the Book and Chaffinch, called Sicmus 
pavonis, are interesting objects. 



THE ACAJSH, OR TICKS, MITBS. 

These parasites are found on animals, birds, and insects. 
They belong to the lowest order of Arachnida, the Spider 
tribe, and many of them are beautiful microscopic objects. 
. The Acarus scabici, or itch insect, is a very valuable pre- 
paration. It is the occasion of that disgusting disease the 
Itch, and is exceedingly difficult to obtain. It lodges in a 
burrow near the pustule ; but, being scarcely visible to the 
naked eye, is rardy extracted in a perfect state. When ex- 
amined u^der the microscope it li found to have an oval 
body, a mouth of conical form, and eifi^htfeet terminated by 
bribes. The head has five strong mandibles, with whicEt 
it eats oat a little nest under the skin; it lays many Qggs, 
and is most difficult to eradicate. 



AGABUS DOMESnCUS, OE COMMON CHEfiSE-MITES. 

The dust of decayed cheese is composed entirely of these 
mites, — ^their eggs and their excrement. Mounted properly, 
we should see their oval body with a head from which 
extends two large mandibles, somewhat resembling the 
claws of a lobster. When the insect is in repose it crosses 
these mandibles over its head, forming a kind of roof over 
the mouth. The legs are reddish, and inserted in two 
different groups, the anterior pair considerably larger in 
the male. 

These Acari are both viviparous and oviparous. 

AOABUS PASSULABUM, 

&>und abundantly in Med £gs, is like the ch£ie&^«T£it^^\sv^ 
ias rexj^hngbnstiea at the sides o£ the mou\!iii» 



lU 



THE ANIMil. KINGDOH. 



ACAED3 PASSEEINTJS. 

Found on all young biids. 

IXODES, Oa DOG-TIOK, 

a curious parasite, whicli has no perceptible eyes. It L 
a toothed beak, which it fixes in the skin of the dog and m 
the hedgehog and it holds so tightly, that it can sea ' 
be detached alive. It deposits a prodigious number s 
eggs, and are so voracious as to cause the death of 8 ' 
animals from exhaustion. 

MELOPHAQUS. 
(SAeep.Cict.) 

This parasite belongs to the Diptera, though it is winW 
less. They abound on sheep, are easily taken and prepared* 
Let them soak in potash for at least a month, then presS 
them and wash them weU ; when dry, soak in turpentio* 
before mounting in balsam, and their structure wiE iM 
well seen. They are very brilliant objects when viewaC 
with polarized light. 

The Melophagus is one of the family Sippolioscida, O 
which there are six genera, all of them parasites of maio 
malia and birds, feeding on the substance at the root?' 
of the hairs and feathers. The s])ecies pass their eg^ 
and larva state in the body of the mother, who produces 
only a single egg at a time, which is in reality a pupsa 
This pupa egg js nearly as large as its parent, and has 1 
slight motion, with spiracles, or rather spiraculiform pointH 
down each side, and in a short time it changes to a perfeo 
ily. 

The Melophagus has no wings, but six stout bristly lefi 
with very long curved and toothed claws, which they fix [^ 
the wool of the sheep. The head is very large, broadsi 
than the thorax ; the antennte are mere tubercles ; the erw 
smaJl, oblong, and bare. The ttvovAK ^;o^a^ste «f 
short hairy valves, in w'^nck a \qtv^ wuSKta^.-'roteft 
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isufiUy uncoils in mounting, and is well seen as 
a veiy fine hair, protnidii^ from between the valves. 

STENOPTERYX. 

This should be looked for on swallows : you may find 
them abundantly in nesta of the young birds. They run 
very quickiy, but do not attempt to fly, although they have 
wings, and are good examples of another genus of the Hip- 
poboscidiE. 

Here we find a difference in the male and female ; the 
former having long narrow wings, ciliated in front, the 
costal vein more than two thirds the length of the wing, and 
longitudinal veins crowded close to the costal. The female 
has short triangular wings ; the rest of the body veiy like 
that of Melophagus. 

ORKITHOMYIA. 

(Parnate of Mrds.) 

A green and tawny fly, more perfectly winged than the 

preceding genera, but seldom, if ever, using the winga, and 

nmning with great swiftness amongst the feathers of all 

I biids. 

NYCTEEIBIA. 

I This is a rare parasite, but quite worth seeking, upon 
■ bats, llie head is thrown back in an extraordinary manner ; 
the^noath has a large bulb-like organ, from which proceeds 
1 homy style. It has no wings ; the claws are strong, 
I dilated beneath; and the abdomen is terminated by two 
Itflea. There vuk specimens of this in the British Museum. 



This parasite attacks flies. I have seen a common fly 
ran wildly about the window-pane, shaking itself violently, 
Ind apparently in great dis^eas. Upon catching it, I 
found a small scorpion-like creature fixed upon one of its 
, thighs, by a pair of tremendous claws, — hardly could it 
' be detached for exunmatioii, and then it ran quickly like a 
cnbj sideways. The Chelifer belongs to the Tro/:^ 
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Arachnida, that is, tbey breathe by means of trache 
Bpiracles, and not, as the higher order of spidera, by 1 
or internal gills. They have eight legSj two long 
anned with claws ; the eyes are at the side of the th 
and the flat abdomen ia jointed. 

ACABUS GAUAStlS, I 

found abnjidantly on the Dung-beetle, which it i* 
This has a trifid labium, mandibles chetiform, dentic 
tiie tarsi terminated by two claws, and an elegant puh 
which mate it worth mounting. 

Scottish peasants have a habit of examining the I 
beetles in the Spring, and observing the position c 
acari on their bodies : if the parasites are clustered nei 
head, there will be a fine harvest, if towards the e 
abdomen, a late one. 



TROKfllDIUM PHALANOn. 



itself" 



A pretty Httle parasite, which attaches itself 1 
Phalangiuio, or Harvest-spider. These spiders have 
oval bodies and very long l^s, with two eyes on their I 
and always run upon the ground ; we find these little a 
mit«s attached to their legs and bodies, 

TEOMBIDIUK AUTUMNALB. 

This troublesome little parasite is found in com-fie 
August, and burrows iu the skin, causing much pi 
irritation. The best way of catching it is to tie pc 
handkerchief round the legs, and walk through a sti 
field, when we are nearly certain of finding spec 
enough in the folds of the handkerchief. They are mo 
in baham. 

In all the Trombidia, observe the form of the chel 
with their moveable claw, and the palpi, which hj 
singular appendage or finger beneath each extn 
which distinguishes them from the common Acari, and 
thoF relationship to the Yircttj acBilet Water-mitef 
'JydnuimiL 
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TTATEE-MITES. 

The beautiful Hydrachna and Linmochares are parasites 
upon the Water-beetle {Ih/tiscti8), and Water-scorpion 
Oifep(i)j and woriliy of attention in their metamorphosis, 
also when mounted thus as objects for the microscope. 

There are several species; some bright scarlet {Ey- 
drachna)j others dotted with black, having blue legs [Atax) 
some parti-coloured black and scarlet [Diplodontus), one, 
bright green {Arrenus) ; all of them to be found in rivers 
and ponds merrily swimming about, and laying millions of 
amall red eggs on leaf and stem of water plants. They seize 
on small crustaceans, such as the Cyclops and Daphnia, and 
sack them. 

The metamorphosis is as follows : — ^The eggs are laid in 
great abundance throughout May and June, six weeks after 
a curious larva comes out, having a long blue snout and 
two large round eyes. We do not know how long it 
remains free in the water, but towards the end of the 
Summer we find it changed into a scarlet oblong pupa, 
fixed by a strong hook to the tail of the Water-scorpion, or 
under the elytra of Dytiscus. These pupae were once mis- 
taken for eggs ; but the French naturalist Duges watched 
them well, and saw every stage of the metamorphosis. 
From the pupa emerges a six-legged mite, which moults 
and becomes perfect, with eight ciliated legs for swimming. 

The claws and palpi should be particularly noticed, and 
the epidermis of the green mite Arrenus, mounted for its 
dotted appearance. 

BNTOZOA. 

These are parasites attached to the internal parts of the 
animal body, and consist of intestinal worms, some 
extremely minute, burrowing in the skin, others of larger 
size infesting the viscera. No part of the human bodv is 
tee from tbeii attacksj the liver, the Iddneja^^^Vsi; 
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and the brain, are their food and abiding place. There u 
scarcely one animal, especially of the vertebrate classes^ 
which is not infested by sevenJ species. The human bodj 
has eighteen internal parasites, and those which inhabit 
one animal are rarely found in one of another genus. 
Those who desire fiirtner knowledge of these parasites, had 
better read ' Owen's Hunterian Lectures/ vols, iv, v, vi. 
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CHAPTER VI. 

MICROSCOPIC MOTHS. 

" Small fowl that suu their wings on the petals of wild flowers/' 

^overhial Fhilosophy* 



A NEW class of objects, especially adapted for the 
binocular microscope and a three-inch object glass, will 
give the young student both surprise and dehght, when 
from his own researches he obtains these common and yet 
Kttle known Lepidoptera. Their history has been written 
most ably by Stainton, in seven unattainable volumes, and 
the ^Insecta Britannica' has an extinct volume on the 
Tiniena — at least it is out of print, and to be found only in 
museums and the Ubraries of the subscribers, so that what 
I now give is chiefly the result of my own observations and 
collecting. I purpose a much more detailed account, with 
illustrations, for '^ the Intellectual Observer,^^ at the proper 
time. 

One of the wonders of my childhood was the variety and 
strangeness of the hieroglyphics I found on bramble-leaves 
and rose-leaves, the white winding stream with a dark line 
waving through it; and after picking open several, and 
finding within the small green caterpillars, and after often 
gathering, and keeping them only to find the leaves vrither 
and the larvse die, I made small muslin bags, and covering 
the mined and rolled leaves, I was rewarded by the perfect 
insects, of such exceeding beauty as led me to renewed 
attention and patient watching. 

Every folded leaf, in truth, is the habitation of a micro- 
scopic moth in its larval state, and beneath the leaf a blotch, 
a pucker, or a tiny tent, wiU, if watched, give one of these 
bwtutifol objects. They may be caught with a net, swept 
off the bushes they frequent at certain times ; but they are 
so vaj delicate and tender, that it is scarcely i^o^^M&\a^^ 
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this without ruffling the beautiful plumage ; and I prefer 
breeding thera or collecting the grubs, and keeping theoi, 
under muslin shades, to ensure a perfect specimen. 

I must, however, forewajn my young friends that every 
ieai miner is not the larva of a moth; for the primrose 
ranunculus, and several other plants, are mined by the 
larva of flies, the Phytomizides and Agromyzides. 

The following list of the prettiest specimens wiH 
the collector ; — 



NEPTICDLi, ADHELLA, 

This is the bramble-leaf miner. The parent lays a 
on the under surface of the leaf, and as soon, as hatd 
the larva, which is a very small caterpillar, with j 
undeveloped legs, and no coronet of hooks on its for© 
begins to bore through the cuticle and feed on the } 
cbyma, between the upper and under skm. As itfeei 
grows, the wavy line widens visibly, and along the cent 
a string of excrement, black and wavy aiao, W\ 
fed, it emerges and falls to tlie ground, spins 
changes to a pupa ; at the end of three weeks it rises ai 
perfect insect, and flits over the brambles 
weather ; or we may find thera in windy weather i 
cm the sheltered aide of a paling. 

To the unassisted eye, this tiny moth is a n 
speck, a very dot of life. Placed under the microscopt 
see two upper wings of rich brown passing into i. 
purple, and then a violet spot and band of brightest ^ 
Two under vraigs of soft gray, deeply fringed with silve _ 
scales, and these scales are all remarkably lui^ for the size 
of tb]s minute insect, which does not exceed three lines in 
length. 

NEPTICTJLA MALVELLA, 

is the moth of a small leaf miner on apple-trees, in July and 
October, for all these little creatures have double broods ; 
and its dark-brown upper wings are streaked with a single 
bright pale band. 
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NEPTICULA PRUNETORT. 

Mines the sloe-leaf, and has a beautiful dark wing, with 
a well-defined black line preceding a silvery band. 

KEPnCULA TRIiLiCULATA, 

the three-spotted moth of the poplar-mining caterpillar, 
which deposits its egg on the upper, and not on the usual 
lower side of the leaf, and makes a long gallery running 
close to one of the ribs, then suddenly eats out a blotch. 
The larvae ere found in July and October; the Moth in 
May and August, easily recognised by the broad, whitish 
streak taking up half tlie breadth of the wing, with two 
triangular vmitish spots beyond the middle. 

But the microscopist need not go further than the common 
laburnum for one of the prettiest — ^nay, it is a loveh little 
creature, that glistening, white-winged 

CERIOSTOMA. 

Those unsightly blotches on the leaves are the abode of 
its larva ; and we lament over the spoiled and crumpled 
laburnum leaves until we have learnt the life of that most 
beautiful little tnoth. Tlie upper wings are pure white, with 
a pale yellow spot on the costa beyond the middle, and a 
second spot with parallel lines ; then, near the tip, a large 
black spot with violet pupil, and three radiating brown 
streaks m the cilia. No large butterfly is so beautiful. 

There is another Ceriostoma, so like the first as scarcely 
to be distinguished, and yet it has a variation, and is one 
of the manifestations of design and order that I cannot but 
draw attention to. It mines the broom plant, and is 
easily taken from the middle of June to the end of July. 
The upper wing is like that of the laburnum miner, except 
that the second dot has always converging, and not parallel 
lines — ^that is aU ; it is but the bending of a narrow line, 
invisible to the naked human eye, yet there it ever is, drawn 
by the Hand whose lightest touch hath purpose and per- 
fection of design. 

Another species, perhaps lovelier stiU., 

\\ 
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CESIOSTOMA SCHTELLA^ 

mining the hawthorn, the apple, the pear, blotching the 
leaves and making our hedgerows wither before their time. 
How exquisite is the soft gray wing of this species, mottled, 
fretted, banded, and streaked, with a golden tinge around 
the large violet eye, like a microscopic Peacock Butterfly, 
but far more beautiful. This well deserves careful mounting. 

But as my space is limited, I must not enumerate many 
more of these moths, for it is only to give an impulse to 
the study of them that I write so much, and to suggest 
them as new and interesting objects for the microscope. 

There are no less than seventy species of Lithocolletis 
whose brilliant gilded or silvered wings have given them 
the appellation of the Humming Birds of the Lepidoptera, 
and it will well repay any trouble to obtain the following 
species. 

LITHECOLLETIS SYLVELLA. 

Abundant on the maple and found near London, Ten- 
terden, Guildford, Oxford, Bristol, and Shrewsbury. The 
pure white wings have ochreous fans, bent into angles, and 
edged with jet-black scales. * 

LITHOCOLLETIS SCHREBERELLA. 

The larvae puckers the under side of elm leaves, and the 
perfect insect flits to and fro, with bright-reddish, orange- 
coloured wings, striped with silver gUttering bars, and with 
a pair of silver dots. These are very abundant near London 
and Oxford in May and in August. 

LITHOCOLLETIS TEIFASCIELLA. 

"Whoever cares to find this, need but observe the lower 
leaves of the honeysuckle shoots in April, all' puckered 
iailant and the under side mined. Three broods in the 
year does this honeysuckle feed, and around it will fliit the 
moth with reddish-yellow wings and white bands, deeply 
bordered with black scales. This also is common near 
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UTHOCOLLETTS HOBTELLA. — ^L. BOBORIS. — J^ AMYOTELLA. 

These all mine oak-leaves, and have very pretty variegated 
•wings, white or yellow, and with golden-brown bands and 
4ots, and delicate gray underwings, with white cilia. 

The collector must also seek the leaf rollers as well as 
the leaf miners. 

6RACILABIA 6WEDESELLA. 

common on the oaks in May, June, and August. The 
upper wings bright-reddish, with a violet gloss, pale-yellow 
streaks, and triangle, and under wings of shining gray, 
llis pretly little creature sits upon its tail when at rest, 
with a smooth head and its long antennae folded back ; not 
difficult to catch. 

OBACILLABIA STEINGELLA. 

Abundant in wardens where lilac-trees suffer from the 
roiling up of the leaves, and the little chocolate- variegated 
moth comes forth to give another brood to the already 
diflfiguied trees. 

COLBOPHOEA 6EYPHIPENNELLA. 

There are about forty-one species of these moths whose 
larvae make tents in the most ingenious manner, eating away 
the parenfihymae of a leaf until enough is hollowed out for 
a oonveni^it habitation, and then joining with silken threads 
the a{mer and lower cuticle, they cut it quite out and walk 
off with it. These are found commonly on Eose-trees in 
May, and the little moth in June. Other species on 
Stellaria, Sallows, Hawthorn, Ground Ivy, the Pear, the 
Plum, and the Cherry in May, when the pupa cases may 
be collected and the moths taken. 

OENIX GUTTEA. 

A pretfy spotted moth whose larva folds down the edge 
of i^ple-leaves and feeds there. 
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UTHOCOLLETIS SCABIOSELLA. 

In the herbage near scabious plants this pretty spedb] 
will be found and easily taken. 

It is reddish-saffron coloured* the upper wings with three j 
pure bright white stripes, edged on the inner side wifii 
black scales, and there is a double spot at the apex of th$| 
wing, white also, but with a stream of black scales, spreading j 
fan-like towards the edge. The larva of this Zit/iocolleA 
crumples up the root leaves of tjie scabious by mining the 
under surface of the leaf, and in the shelter of its excavation 
spins a slight cocoon where it undergoes its transformatioiL 

This moth is plentiful in the neighbourhood of Croydon. 

GLYPHIPTERYX THBASONELLA. 

Several of these are the prettiest little ffreen moths flitting 
in open meadows, and one species, haunting the rushes ia j 
damp places, has upon the dark-bronzy, green ground, five 
bluish silvery streaks, and above the anal angle a black 
blotch, enclosing three silvery violet spots. The wing is 
deeply edged with bronzed cilia, and the under wings are 
gray. 

Another extremely pretty species is found in June and 
July flying over the flowers of Stonecrop — ^this is Glyphip- 
teryx eqmtella. 

Enough, perhaps, are now described, yet I would draw 
attention also to the form of the heads, the feathered 
antennae, and the tufts of scales on the heads and palpi of 
many of these moths. 

For instance— i 

THE HEAD OF OCHSENHEIMEBIA,^ 

feathered in a marvellous bird-like manner, the antennae ' 
thickened with scales, labial palpi very haiiy, and the 
head alone making an excellent object. The moth is gray, 
and very abundant in some meadows towards the end of 
JuJj. They are rarely seen., \io^e:^ec, «?L€fc^ between the 
hours of twelve and Wo, mt\ift\y&«X,^l>5)cL^«vflSL»«xA'»^^ 
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they are hopping about the grass stems, and depositing 
€ggs on the stems of Bctctylus glomerattis. 

The heads of the following are remarkable, and worth 
mounting : 

HEAD OF PLX7TELLA, 

with tnfted labial palpi. 

The moth is spotted gray, and is often very abundant 
flttong cabbages and cruciferous plants. 

HEAD OF COBISCIUM. 

This should show the front of the head, and the curved 
labial palpi with long pendant scales. The moth is 
grayish-brown, and hovers about oak-trees in June, August, 
and September. 
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CHAPTER VI. 

PALATES. 



PALATE OF HELIX P(M£ATIA. 



: 



Helix pomatia is that very large snail found in woofer 
and hedges on chalky soil and ooUte fonnations in the 
Southern and Midland Counties of England. The shell i»j 
often two inches high, of pale tawny colour. These snaib 
were highly esteemed in the olden time by the imperial 
gourmands of Rome, who preferred them fried in oil of j 



almonds, and then delicately grilled on a silver gridiron. 



1 



When previously fattened upon bran and wine, they grew to . 
an enormous size; three snails, two eggs, and a lettuce, being j; 
a favorite supper of Pliny the younger. At one period in 
England, we feasted upon them ourselves, boiled in spring- 
water, and seasoned with oil, salt, and pepper; and highly 
relished them as a foreign luxury, introduced for that pur- 
pose about the middle of the sixteenth century, and first 
cultivated in Surrey, afterwards in Buckinghamshire and 
Northamptonshire. Of later years they have been used 
medicinally in cases of consumption, as also the common 
garden snail, Helix aspena, which is exported from England 
yearly for this very purpose, and sent to America packed in 
old casks. The glassmen at Newcastle have still a snail- 
feast yearly, and generally collect the snails themselves on 
the Sunday previous to the feast. 

We may also care to know that this edible snail, which 
abounds in the neighbourhood of Mount Sinai, has been 
thought to have supplied the IsraeUtes with food in that 
part of their journey towards the land of Canaan ; for the- 
whole sides of that valley \iefcwefcTx. "ifiLovmit T^^ovi^^ ^siSk 
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Mount Torah is covered with shrubs of tamarisk broom, 
and with clover and saintfoin ; and the herbage beneath is 
so thronged with these snails that travellers say it is dijfi- 
cult to walk without crushing them. 

So much for the general interest of the snail ; but the 

palate chiefly relates to its depredations, and shows us the 

cause of its mischief-making in our gardens. 

HELIX ASPEBSA, 

The mouth of the snail is armed with two horny lips, 
sufficiently powerful to bite the tender stalks of lettuce and 
other young vegetables; and is further provided with this 

eiie, whidi is not in the mouthy but lying far back in a 
d of pouch which opens in front, and is capable of pro- 
jection forward and backward, as may be weU observed m 
the water-snails kept in aquariums. We can there see the 
opening lips and tne palate thrown forward, rasping away 
me conferva spores on the surface of the glass. The 
palate oi Helix aspersais broad and short, set with about 
150 rows of stout serrated teeth — altogether no less thaa 
21,000 in this single palate. 

LIMAX, 

is nearly the same, but contains yet more teeth. A full- 
sized and aged slug has 26,000 teeth, which accounts for 
its power of destruction in our gardens. 

HELIX HOETENSIS. 

HeUw Hortensis is a variety of the common garden snail, 
reddish, yellowish, or pale gray. 

HELIX NEMORAMS. 

Helix nemoralis is the pretty banded black and yellow 
snail, which, if long lying in the warm sun, often turns 
rose-coloured or fine pink, to the great admiration of little 
shell collectors. 
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HELIX BUFESCENS. 

Helix nifescens, a reddish-brown snail, flatfcish, and I 
the middle of the largest whorl it has a narrow white Kii'^ 
or band, which distinguishes it. 

HEUX VIRGATA. 

These pretty small brown and white banded snails 
most abundant on our sandy sea-coasts, quite covering th6| 
marine plants there ; also they are often in great numbeni 
on sandy commons on the wayside turf. 

The palates of aU these terrestrial gasteropoda are upon ':^ 
the same plan — broad, short, and with long rows of teeHi; ^ 
the prettiest variety is found in the palate of * 



ZONITES, OE HELIX NITIDA. 

This small snail is a species passing out of the genus 
HelicidsB ; it is small, transparent, pale-yellow, or nght- 
brown, with five whorls, and the under side clouded with 
white ; foimd under stones, and in violet beds at the roots 
of the plants, also in cellars and yards in cities. The side 
teeth slope towards the centre, which is occupied by what * 
may be called double teeth, or teeth with several projections. : 
There are few prettier palates than this of the common little .: 
Zonites, or CellarsnaiL 

PALATE OP WHELK. 
{Buceinum widatum.) 

Compare this with the palate of any of the terrestrial 
gasteropods — snails or slugs — and the difference of struc- 
ture will be apparent : instead of that broad short mem- 
brane thickly set with rows of nearly uniform teeth, we have 
here a ribbon-like tongue, having strong serrated teeth at 
the edges, and rows of small finer ones between them, better 
observed by polarized light, which makes it a splendid 
object. This tongue is contiuned in a long fleshy proboscis, 
with which the Whelk bores through the shell of those 
molluscs which serve it for iood, «sidi\Jcifc\j\\»Rka h^ which 
it moves this tongue areimnieiYsd^ «,\xoTk!^,Ti^\. ^-^1 ^tsc^xss!^ 
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ife backwards and forwards, but raising or depressing the 

teeth. 

The Whelk is largely consumed in London ; it is dredged 
oE every part of the British coast. Dr. Johnston tells us 
that at the enthronisation feast of William Warrham, 
4ffclibishop of Canterbury, in 1504, 8,000 Whelks were 
dressed as side dishes for the lordly epicures of those 
days. 

PALATE OF PUEPUREA. 

The Purpurea, or Dog-whelk, is a small species of Bac- 
cinum very abundant on our rocks; it has a white shell, 
and is often found with a little semi-transparent flask beside 
it, or a cluster of them filled with eggs, which are most in- 
teresting microscopic objects, as the development of the 
little mollusc is easily watched. The palate is pretty and 
resembles that of the larger Buccinum. It was from this 
shell-fish that the Tyrians procured their famous purple dye, 
making a bath of the liquid in the proportion of two pounds 
of Buccinum liquor to one pound of the purpurea. The 
process being tedious, and the needful quantity of these 
fittle creatures very great, the price of the wool so dyed was 
enormously high — no less than 1000 Roman denarii, or 
thirty-six pounds Stirling, per pound. 

NASSA. 

A smaller species of Buccinum. 

PALATE OF TEOCHUS ZIZIPHINUS. 

This is the palate of that very pretty variegated spiral 
shell called '' Tops,^' which we delight to find on the rocks 
at low water under the thick hanging masses of sea-weed. 
No palate is so beautiful, or requires such careful exami- 
nation ; for when we have had a general view, we should 
always use a higher power, and explore further the won- 
derful workmanship displayed in this tiny tongue. Not 
only are there triple rows of finely notched teeth arching 
over towards the centre, but the intermediate space is 
thronged with delicate leaf-like teetb, c\irv^d downwards with 
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minutely serrated edges — making a powerful 'instrume 
for rasping the surface of the sea-weed upon which 
Trochus feeds. 

The mouth (of the Trochus) has no upper homy plat&f 
and therefore probably needed this elaborately tootheiC 
tongue. 

PALATE OF TROCHUS CEASSUS. 

Trochus Crassus is a variety of the' same family, having 
a large gray shell, and the tongue less beautiful. 

PALATE OF TROCHTJS TMBILICATUS. 

Trochus umhilicatus ; a smaller and more abundant shell, 
also of gray colour. 

PALATE OF PERIWINKLE. 
(Littorina.) 

The periwinkle is too well known to need description, 
and the palate is very like that of the Trochtis Crassus. 

PALATE OF HALIOTIS, OB. AUMEE. 

The Haliotes is that beautiful univalve mollusc found in 
the Channel Islands, under stones at low tide ; the fleshy 
foot is sold in the market there, and highly esteemed as an 
article of food, either stewed or fried in batter. The shell 
is brought to England, and sold to manufacturers of 
works inlaid with so-called. mother-of-pearl, which is really 
the beautiful interior of this shell. The palate is one of 
the finest prepared for the microscope, and yet more com- 
plicated than that of Trochus zizi^himiSy which it resembles. 
The central band here has rows of teeth, having nearly 
straight edges instead of points ; there is on each side a 
lateral band consisting of large teeth, shaped like those of 
a shark ; and beyond this, again, another lateral band on 
either side, composed of several rows of smaller teeth. {8e& 
' Carpenter on the Microscope,' p. 605.) 

The Haliotes are carnivorous as well as vegetarian, ofteui 
found feeding on dead bodies. 



in^tfl 
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PALATE OP PLEUKOBUANCH. 

Tbe Fknrobraiicli is a lemon-coloured^ oval-sbaped mol* 
hac, found under atones in tide-pools^ and breathing by a 
kiutifdl branchial plume^ which is thrown out on the right 
ak, as it ^des along^ and protected, when at rest, \>j a 
tiiin shell inside the mantle. This palate is quite unlike 
SDj of the others, mcHre resembling a tesselated pavement,. 
unjk a single tooth in each lozenge-shaped division. 

PALATE OP APLTSIA. 

Aplysia is a sea-slug, found in deep rock-pools gliding- 
about with a thick hump-backed body, olive-brown, and 
tentacles like ears, causing it to resemble a hare. If 
handled or frightened, it jerks forth a deep purple liquid, 
which stains the hand or discolours the water. This is 
evidently its defence, and conceals it from the pursuit of 
ravenous crustaceans. It belongs to the family of the 
Pleurobranchs, which have their breathing organs con- 
cealed within the mantle, but always on the ri^M side, and 
the palate is broad and short, resembling that of the garden, 
snail, only very much larger. 

PALATE OF DORIS. 
{Tuberculata.) 

Another variety of sea-slug, much more beautiful, and 
the palate curiously set with strong hooked teeth like a 
harrow; it has forty-four rows, each with 140 of these 
curved teeth, used for rasping sea-weed. There are many 
species of Doris usually found under stones at low tide, or 
beneath tufts of sea- weed; they are orange-coloured, or 
pale- yellow, and vary in size from our largest garden slug 
to a very smaU one; on their backs they carry a plume of 
branchial organs, and are therefore called Nildibrancha, or 
naked-gilled animals. 

PALATE OP LIMPET. 

Who does not know the limpet, clinging to the wave- 
beaten rock, and seemingly as motionleaa as its native cliff ? 
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— who has not jerked it off for bait or for the variety of 
colour in its pretty shelly and in so doing noticed a long 
slender thread attached to its head^ and many times longer 
than its body ? That was the tongae we are looking at. 
It has, we see, alternate rows of four hooked teeth, and 
two notched large teeth all the whole length of that thread- 
like palate, which lies coiled up loosely inside its body, and 
is thrown forward like a scythe to mow down the hchen 
upon which it feeds. When the front row of teeth wears 
away, a second is brought forward, and so the length of the 
tougue only provides for the little creature's necessities and 
duration of life. 

PALATE OP CHITON. 

Not so abundant, and very different in formation, is the 
Chiton, which we find hidden in crevices of the same rock 
to which the Limpet clings. The Chiton is the only mol- 
lusc which has many shells in one. This little creature has 
eight plates or shells overlapping each other, round the 
external edges of which the breathing organs lie, — ^a row of 
triangular leaflets vibrating in the water, and resembling 
gills in structure. The palate we see is long and ribbon- 
like, with dark-brown teeth on either side, and smaller in 
the centre ; they are set in a kind of double arch, jointed, 
and capable of elevation or depression, and used, like those 
of the Limpet, for vegetable food. 

PALATE OF YELLOW NERITE 

is very pretty, and somewhat like the Periwinkle. The 
Nerite is that bright-yellow shell so common on our sandy 
coasts. Children call them " yellow tops.'' 

PALATE OF NEMTINA FLUVIATILIS 

is a fresh water mollusc, found in slow rivers adhering 
to stones, the shell very prettily chequered with spots or 
bands of white, brown, purple, or pink. 

PALATE OF LYMNiEA STAGNALIS. 

The three following palates belong to fresh-water 
moUuscs. 
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LynmsBa is a large snail^ inrhose shelly making six or 
Kren whorls^ terminating in a fine pointy is found in all 
ponds and stegnant water, floating or gliding foot upwards^ 
and feeding voraciously on all kinds of vegetable matter. 
Tbe palate resembles that of the garden snail. 

PALATE OF PLANOEBIS CORNEA. 

Planorbis is a flat snail with a shell in horizontal coils^ 
the size of a shilling, other species being smaller. The 
tongue is oblong, and set with many rows of fine teeth. 

PALATE OF PALUDINA. 

Paludina is a remarkable fresh-water shell, more resem- 
Bling a large Periwinkle, but banded black and yeDow, 
with a strong operculum. It brings forth its young alive, 
and they may be found in all stages of life in the space 
between the mantle and the shell. The tongue of the Palu- 
dina differs much from those of Lymngea and Planorbis, 
bemg long and slender, and the teeth like horny plates 
laid over one another — ^more like those of the land-snail, 
Cyclastoma, and showing that it is, in truth, as La Mark 
conjectured, the family which links the two great divisions 
of land and water molluscs. Here then we have a very 
interesting palate, and proof of the usefulness of microscopic 
observation ; for nowhere but in the palate do we find the 
very marked distinction between the Paludina and Lymnaea, 
both inhabitants of the same stream, and at the same time 
the close relationship to the little Cyclastoma, which lives 
high and dry upon the chalky hills, and under the hedge- 
rows of a limestone district. 

PALATE OF CYCLASTOMA. 

The Cyclastoma elegaus has a white and finely striated 
shell ; its palate should be mounted in fluid, as indeed all 
these are. Simple salt and water well preserves them. 



174 THE AKIKAL KINGDOM. 



CHAPTEE Vn. 

SLIDES OP ZOOPHYTES. 

" O Lord, how manifbld are thy works ! in wifldom hast thoa made 
them all : the earth is fall of thy riches. So is this great and wide 
sea, wherein are things creeping innumerable/' 

Psalm civ, 24, 25. 

" Look who list tiiy gazeful eyes to feed 
With sight of that is fur : look on the frame 
Of this wide universe, and therein read 
The endless kinds of creatures which by name 
Thou canst not count, much less their natures aim ; 
All which are made with wondrous wise respect. 
And all with admirable beauty deckt." 

Spenger, 



An explanation of these useful slides to every sea-side 
student seems necessary, from the feet that many persons 
inquire, '^What is a Zoophyte ?^^ and if shown one of 
these under the microscope, will presently declare that it 
certainly may be an animal, for it moves. This has hap- 
pened to myself more than once, and an explanation required 
to prove the fact is a post-mortem examination, and then 
we only see the body, or rather the framework, which 
supported the once living polype. 

These are the skeletons of Zoophites mounted to show 
the beauty of their structure, and the variations of form 
-which determine the species. 

If we would see them ahve, we must gather them at the 
sea-side fresh from their native element, on the sea-weed 
or the rock, and by placing them in a watchglassful of water 
under the microscope, the question ^^ What is a 2iOophyte?" 
win be answered far betteT iksxd art^ tcm^xve, eajcLteU. or ^en 
describe. Jfevertheless, to apigxecvaX.^ ^^^^ ^^^ ^^ ^csa.^ 
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explain tliat Zoophytes are, witli one exception, marine 
animals, varying in size from the little microscopic creatures 
mounted here, to the large tree-like Gorgonias, and the 
hnge Madrepores and Corals of the tropical seas. They 
are plant-like animals, often mistaken for sea-weeds, 
requiring minute attention and microscopic study to im- 
derstand ; but even the careful observation of those speci- 
mens on our lists will open a wide field of interest, and help 
the young student considerably in his first researches. 

The number of British Zoophytes amounts to about 
35 genera, and 240 species. These are divided into two 
great divisions, and hold very difl^erent ranks in the scale 
of creation ; for the Zoophytes called Polyzoa, being much 
more highly organized than those called Anthozoa, they 
are placed with the Tunicate Molluscs (Ascidians, &c., &c.), 
and above the Eadiata (Starfish and Echini) ; whereas the 
Anthozoa are only just above the Infusoria, or lowest form 
^f animal life. 

These shdes contain specimens of both these orders, 
which will be further explained when under the microscope. 
Those of the Anthozoa are — 

Sertularia. 



Plumularia. 

Laomedea Campanularia. 

Tubularia. 



Coryne. 
Halecium. 
Thuiaria. 
Anterinularia, 



Their bodies are globular, contractile in every part, 
symmetrical, mouth and vent one, gemmiparous and 
oviparous. 

The Polyzoa are — 



GemeUaria. 

Cellularia. 

Crisea. 



Flustra. 

PustuHpora. 

Lepralia, 

11 we describe the Sertularia as an example of Anthozoa, 
and GemeUaria as one of the Polyzoa, the student will 
understand each of the others, and when at the sea-side 
will have ' Harvey^s Sea-side Companion,' or ' Landes- 
boroug^h on Zoophytes/ to teach the variety of the species 
^d direct; to their particular habitat. 
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SBRTULAHU VVUJLA. 



I 
I 



This little brancli of zigzag cells was once creeping I 
along the Fucus, or common sea-weed, on rocks at loif- 
water mark, often so thickly crowded together as to cover 
the alga. The cells are opposite each other, and at inter- 
vals large eapules or ovarian vesicles rise from the base of 
a smaller cell. In life tliis horny skeleton was filled with 
a living imlp, and each tiny tube right and left was the 
abode of a beautiful white creature called a Polype, which 
rose up and threw out eight or ten fine tentacnla, or 
feelers, drawing food into a mouth placed in the centre of 
these tentacles, i'rom the mouth there was a digestive 
sac, or stomach, communicating with the stem, and a cir- 
culation of fluid went on throughout the polyjiidom, that 
is to say, the branch of cells we have described, though 
each Polype had an independent life. 

It has been observed, that at the base of the Zoophyte 
stomach there is an orifice closed by a contracting and 
dilating sphincter muscle, and tlirough this the digestive 
food is pro])elled to the stem, after enough has been appro- 
priated by that Polype, besides which a spiral movement 
of particles is seen in the stem, somewhat resembling the 
rotation in Chara. 

The manner of propagation and of growth is very 
remarkable. Those ovarian pear-shaped vesicles you may 
see here and there on the branches contain buds, or 
gemmfe, which when mature escape and swim freely in the 
great ocean. Theii form is most unlike that of their 
parent; they are called Medusyidea, and in turn produce 
fertilised ova; these being edged with cilia; move for 
several hours in the water, and then fixing on sea-weed, 
rock, or stone, develop into a polypidom like this spray 
of Sertularia. "When the ovule fixes, minute fibres are 
observed to proceed from the under side, and the pulp 
dilates and ascends, coveted \iy \.\\e Wttv-j suWa-i^oa, inside 
wliich the dark pulp runs like a \.\ne?i4. Nit ^ catwoa^^ 
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-ordamed point it stops, becomes bulbous, a tube or cup 
(according to the species) forms gradually, whilst the pulp 
is fashioned into the Polype with little knobs length- 
ening into tentaculse, which no sooner are complete than 
they are thrown forth for food; and the nourishment, 
instead of increasing the size of the Polype, is passed to 
the stem, and a second cell buds forth on the opposite side, 
or the stem is prolonged a little, according to the plan of 
the species. Look at the next slide — 

SERTULARIA POLYZONIAS. 

You see here that the Polype cells are not opposite each 
other, but alternate and far apart. There are two varieties 
of this Zoophyte, the one upright, the other spreading 
and branching ; it is found on shells and sea-weed, especially 
on branches of Halidrys. 

These little creatures are very phosphorescent in the 
dark; if we shake or strike the sea-weed upon which it 
rests, a shower of diamond sparks seem to be scattered over 
the frond ; each cell on the delicate spray is a fairy lamp, a 
moment seen and gone, or sometimes shining on with a 
fEont, gentle light, showing where the little Zoophyte is 
dweUing. Often when, having gathered a quantity of Ser- 
tularia pumila during the day, I have handled it at night, 
the flashing out of a thousand tiny stars has astonished me. 
What must it be if the tossing wave shakes glory thus from 
the dark weed in the stormy night, and the ocean depths 
are illuminated by their living lamps ? 

SERTULARIA OPERCULATA, 

or Sea-hair Coralline, shows the sharp tooth-like cells 
peculiar to this species, and the vesicles with a rounded 
operculum on the top. This zoophyte is abundant on the 
coast, often thrown up on the beach in tufts as much as 
six or eight inches long, especially after a storm. 

SERTUIARIA ROSACEA, 

called tie Jjily or Pomegranate Coiallme, ^^jaU ^n^ ^Wi. ^ 
good specimen of varieties in species, and s\vsyN ^wx ^V^V^ 
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observe ; for tlie cells are not so unlike tliose of the commou 
Sertularia pumila (the upper part of the cells bend out- 
wards and downwards slightly), but the vesicles are most 
unlike. You see they are pear-shaped, wrinkled, cleft at 
the top, and more silvery in hue. This coralline grows oa 
shells in deep water, and is parasitic on other zoophytes, 
small white clusters being often found on Plumularia 
falcata and Sertularia argentea, 

LAOMEDEA GENICnjLATA, 

the Knotted-thread Coralline — a very common and beau- 
tiful zoophyte, one of the family of Campanularidse, and 
worthy of minute examination. In this species we are 
successful in preserving the polypes themselves inside 
those tiny cups. The fibres are twisted in a network 
on the sea-weed — ^usually a frond of Laminaria or Fucus, 
and slender threads bristle thickly from the stem — a zigzag 
line, on each side of which rise winged stalks bearing Hie 
polype cell; here and there are large vesicles contaoning 
Medusoides. The peculiar interest of these Laomedea 
is the wonderful adaptation of their structure to the 
element in which they live. — How would this fragile cup 
and slender stem resist the wild storms of the ocean if it 
had not been provided with that jointed pedicle, which bends 
to and fro on every side in ease and safety, whilst the little 
inhabitant stretches forth its single row of tentacles, and 
draws food into its probosciform mouth ? The vesicles also^ 
though apparently sessile, are fixed upon a footstalk like a 
screw, which enables them to resist the shocks of a stormy 
sea. 

LAQMEDEA DICHOTOMA. 

Laomedea dichotoma, or Sea-thread Coralline, is found in 
long, filiform, zigzag branches, on old shells or stones, or 
sea-weed, within tide-mark. 

PLUMULAEIA CBISTATA. 

Observe this both with reflected and transmitted light. 
\8 the J'eather CoraHine picY^Si ^rj ^ ^^-^^$i.\s^ ^\^\L- 
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drea on the sea-coast, after a gale of wind has cast up 
treasures of the deep within our reach. It belongs to a family 
(Plumularia) which has several species, but none so beautifii 
as this. We find it twined round the stems and pods of 
Halidrys siliquosa ; sometimes a mussel-shell will have a 
feathery plume upon its rich blue surface, and tens of thou- 
sands of tiny creatures spring forth from those sessile cups,, 
ranged all along the pinnae ; they are shaped somewhat like 
lilies of the valley, with a projecting spine beneath each, and 
the vesicles are oblong, pod-like, and banded with cristated 
ribs; the more of these, the better the specimen; but it 
should be examined when fresh, and is more easily found, 
perhaps, than any other zoophyte. 

PLUMULAKIA PALCATA, 

is another species, in which you may observe the polype 
cells seated in close array along the pinnae of the branches; 
these, when dry, bend inwards like a sickle, and give the 
name of Sickle Coralline to this zoophyte. It is dredged 
in deep water and conunon on oyster beds. A wavy branch 
of it unllnot unfrequently be found on the back of some old 
crab, which has served as its perambulator, and carried it 
into rich stores of Diatoms and Infasona, such as it 
delights in. 



POLYZOA. 
GEMICELLAEIA. 



This is one of the Polyzoa, more highly organized than 
Sertolaria, &c., and therefore ranking considerably liigher 
in the scale of creation. The difference in the skeleton 
here prepared is, that we have a calcareous cell instead of a 
homy one. Almost all the Polyzoa have calcareous sheaths,. 
or polyzoaries, as this skeleton is called, instead of polypi- 
dom, which belongs to the lower class of zoophytes. The 
difference between the two is this : a polypidom is a sepa-- 
rate horn)?' case^ which is formed before the indvj^ifti 
connectea polype^ and the polype itself is pait oi ^ 
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central mass, having a simple stomach, thread-like tenta- 
culse, which seize food and draw it to the mouth, and j 
which multiply by ovarian vesicles containing medusoides. 1 
The polyzoary is a case or tunic investing the body of a 
distinct and separate polype, which is either horny or cal- 
careous, sometimes forming a dense hard crust on stones 
and shells. 

The polype within is quite different from that of the 
Anthozoa. It has ciliated tentacles. The Polyzoa is a 
part of the polype itself, investing it as a tunic or case, 
which is sometimes horny, but most frequently calcareous, i 
even forming dense crusts upon shells, stones, or sea- weeds. ; 
Though always found in a mass, the Polyzoa are strictly 
solitary individuals without inward connection, each polype 
being perfect in itself, and distinguished from the Anthozoa 
by that of its ciliated tentacles, which do not seize the prey, 
but create currents in the water whereby food is carried 
into the mouth. 

This is a great distinction, and must be observed, of' 
course, in the living animal ; a very curious sight it is to 
watch the shoals of little golden fish-like naviculse whirled 
into the vortex of a hungry polype, the currents running 
along the cilia or delicate fringe which edges each tentacle. 
Some polyps have two stomachs, one a kind of gizzard, 
trituratmg the food, and the other digesting and discharging 
the refuse. There is even a rudimtntary liver — 2l valve at 
the pyloric opening ; the stomach itself is lined with cilia ; 
in short, the living polype you are now looking at in 
its dead state was a wonderfully organized httle creature, 
though scarcely visible to the naked eye. Instead of the 
ovarian vesicles of the Anthozoa we find, especially on 
Flustra and Leprah^ little pearly cells, which are gemmae, 
or buds, thrown forth from the body of the polype. They 
have two methods of propagation, one by gemmation, the 
other by a true sexual generation. {See ' Carpenter on the 
Microscope,^ p. 575.) 
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MEMBRANIFOSA PILOSA. 



An abundant and beautiful zoophyte for ex^miination in tbe 
Kving state^ as the fearless little polypes, rise up in crowds 
from the shelter of their pearly homes, and fling forth their 
white ciliated tentacles, waving, curling, contracting, and 
expanding, in vary ecstasy of life, drawing in the food it 
requires by means of the currents these tentacles make. 

In this living state the Membranipora is only a brown, 
thick crust on rock or sea-weed ; but when the zoophyte is 
dead, we find it on the brown facus or the crimson Deles- 
seria, or sheathing the stem of Chondnis cruptis, like a 
dehcate net, pure white, or pale fawn colour, when mounted 
dry, it is perfectly lovely. We now see the oval horizontal 
membranous cel^, sharply toothed and granulated, whilst 
behind the mouth of each is a long jointed bristle, which 
in life lashed the water to and fro, keeping the Polypidom 
free from obnoxious particles. If, however, the observer is 
at the sea-side, whilst examining a living Membranipora, he 
may look for the singular organ described by Dr. Farre and 
by the Bev. T. Hincks. It is oblong, placed between the 
base of two of the arms, and attached to the tentacular 
ring. Bound the opening at top is a play of ciUa, and it is 
]mm with ciha. These gentlemen oDserved numbers of 
filamentous bodies wriggUng up from the visceral cavity, and 
as it reached the base of this organ, they were drawn into, 
carried upward through the ciliated channel, and ejected, 
being then whirled away by the tentacular currents. These 
are supposed to be spermatozoic bodies called cercarise, and 
subservient in some way to the function of generation. 

Besides Mebranifora, I would direct attention to various 
species of Lepralia. Scarcely a stone or a shell from the 

rit deep but yields most varied forms of these zoophytes, 
the Channel Islands, Jersey, by Mrs. Gatty, of Eccles- 
field, Guernsey, on Phylopkora rubens, and also at Sidmouth, 
the loveUest species called 
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LEPRAIIA GiTTY^j 

may be foand in winter thrown np aft«r a storm, exceeding 
BiDali — a little branching speck, once seen, never forgotten, 
differing from all other Lepralia in having a rich pattern 
carved upon the centre of each cell. A raised knob and j 
a circlet of dots, then rays or raised lines, between each of ] 
which is to be found a dot or puncture larger in size than 
those of the other circle; again, the termination of each ' 
celt is delicately fluted, that is, if not overcrowded with cells 
or ovarian capsules. In all Lepialia we find round, pearly, 
Amaller cells, dotted over the surface, sometimes almost 
luding the parent cells ; tliese are moat abondaat on the < 
pretty 

LEPRALU HTALINA, 

common on mussel- shells. 

LKPRALIA NITIDA. 

■is like a miniature human thorax, ribbed and with a broad 
band representing the sternum; a lip armed with five long 
spines, and having a metallic glow over all the pure white 
fabric. 

The observation of a few specimens will lead to a large 
collection ; not a speck upon sea-weed, stone, or shell should 
ibe overlooked, and for a plea-'ant, easy guide, take 'Dr. 
Landesborough on Zoophytes.' 

AlECTO GRANULATE. 

This is found creeping on stones and shells and weed 
dredged from tlie deep ; cells tubular and creeping, four or 
five abreast, with long spines, and granulated texture and 
erect circular aperture. Alecto major has no granular 
markings. This zoophyte, amongst others, is sold by 
Baker, and a collection would be found most useful pre- 
paratory to further researches at the sea-side. 
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GEMMELLABIA LOEICULATA. 

This Gemmellaria lariculata is an example of the branched, 
half-homy, half-calcareous polyzoary ; it is a splendid object 
with polarized light, if mounted in balsam, the cells pale 
pink, with a framework of carbonate of lime, giving a fine 
orange tint. 

We find Gremmellaria abundantly on the south-western 
coast, or thrown up on the beach, after a gale, in bunches, 
easily distinguished by the position of the cells back to 
back in pairs. 

GEMECELABIA, OE KOTOMIA BUESABIA, 

a rare but lovely zoophyte, always to be looked at as opaque, 
and the singular appendages to its Hd observed. The tri< 
angular cells are in pairs, each capped by an organ resem- 
bhng a tobacco-pipe, or, some say, a bird^s head. It is also 
called the Shepherd's Purse Coralline, from its resemblance 
to the seed-capsules of that plant. We only find it in very 
small tufts, parasitic on other zoophytes; but, minute as it 
is, the tiny creature has the same highly organized body as 
the rest of the Polyzoa. 

CELLULASIA AVICULAEIA, 

is the true Bird's-head Coralline found on stones in deep 
water or at very low tides, growing in spiral fan-hke tufts 
about an inch high. This is a calcareous polyzoary : the 
cells have a spine at each upper angle, and an appendage 
called the bird's head. With a Kttle management of Ught 
you will see the muscular lines by which the neck opens 
and shuts ; when alive it snaps in all directions, seizes any 
passing animal, and holds it fast until death. Now, as they 
nave no inward connection with the stomach of the polype, 
neither give the food to the tentacles, it is doubtless for pro- 
tection that they are placed over the otherwise defenceless 
zoophyte— a sensitive and ever-ready pohce to keep the 
dties of the great deep. Cities they are miftdSi •, tot ^sxacssssBR^ 
a piece ofMustm — 
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FLUSTRA TRUNCAT4. 



On one specimen you may count 18,000 inhabitant, j 
rejoiiing in the life bestowed upon them, and a 
ence and harmony performing their task in the ocean n 
Yes, they all have an appointed work — they had it long 
in IJie ages beyond our own existence — before the j 
earth had arisen from the chaos of waters, or even b 
the Saurian age of reptiles, in the calm dear ocean t 
earliest formations, the little polyzoaries of these z 
existed, and their fossil forms are found nith those o 
lonely Trilobite. 

It is possible to mount these zoophytes with the poln 
displayed, and a more beautiful object is rarely seen. T 
way to man^e it is thus ; Watch the living creature plai..,_ 
in a shallow dish of its native element, and whilst they are 
"out" dash in a tumbler of cold spring water, which 
paralyses the Polypes, and they may be mounted in fluid j 
permanently. Another way I have heard, but not tried, is 
to pour gently some spirit into the water, which irritates the 
zoophyte, and it comes forth to drink of the intoxica" 
fluid, and falls a victim to its poisonous influence. 

PPSTULIPOEA. FOSSIL, 

of which the present species are Puatulipora, Deflexa, a 
Frodoicidia; calcareous, erect Polyzoas, with tubes half 
immersed ; found on shells in deep water off Plymouth and ' 
21etland; whilst the fossil slides sold by Tennant are from 
the chalk of Kent and Wilts. 



FLUSTRi CHARTACEA. 






abounds at Hastings ; thin, glistening, and scarcely two 
inches high, of a light straw colonr ; the cells are an oblong 
figure, protected by a helmet-like operculum. Called also 
the Paper Seomat. 

The name Flustra is from a Saxon word Jlustrian, to 
weave; hdA wonderful, tm\y, \a t\iii\i\Bii|.-Mdvi-«\aK.'!itiifi , 

ighty Jiand has woven iiv the 4e,e.'5 aeB.\ ^^^^_ 
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CSLLULARIA REFTANS. 
(Creepmg CeUularia.) 

The Cellularia poljzoa has a mixture of homy and cal- 
careous matter; the cells have an oblique openings each 
with four or five short spines : it is a very common species 
on fucuS;, in circular branched tufts. 

CELLULABIA CJUATA. 

A delicate little pearly-white coralline, often found amidst 
the bunches of red sea-weed — ^the Ptilota sericea espe- 
cially. The cells are at the tips of the branches, and armed 
with five very long calcareous spines, which are so brittle 
that you seldom get them mounted perfectly; and over 
the mouth a most exquisite httle operculum, transparent 
yet finn^ doses the door against intrusion, and falls back 
when the twelve or sixteen ciliated tentacles come forth for 
feed. 

CBISEA EBTTBJ^EA. 

The Ivoiy-tufted Coralline, common on such sea-weeds 
as Delesseria and Dasya, also on the roots of the La- 
miaaiia which has been thrown by a rough sea upon the . 
beach. Finely granulated pear-shaped vesicles are often 
acatlered over its branches ; it is strongly calcareous ; the 
cells tubular, with circular apertures looking towards oppo- 
nte sides. 

CKISIA CORNTTTA. 

The Goafs-horn Coralline, more rare, and parasitical on 
other zoophytes. This is a very minute species, with long 
tabular cells, shaped like goat^s horns, and placed one over 
the other. A fine hair-like bristle projects from the side of 
odb cell,, and speckled oval-shaped gemmas are often found 
on the branches. 

SEBIALABIA LENDIOEEA. 

The Nit Coialline. Large tangled masaea oi ^TvaS^am* 
o6ea He upon the sea-sand after a storm, ox com<b ^ScilO'^ 
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clinging to the up-torn branches of Halidrya. It lookstl 
the naked eye but as some knotted thread ; yet even w 
pocket lens we find each knot to be a little pan pipe, 
from eight to twelve polype cells seated side by side ff 
fine silken thread which mas on a little space, and agi 
small pan pipe or family gronp makes what is called t^ If 
on the coralhnc. 



FRESH-WATEa ZOOPHYTES. 



\ 



These objects, accessible wherever there is a qnietj ahi- 1 
dowy pond, or a sluggish canal, or a ditch semi-covered lij I 
the road side, are worthy of close attention; indeed, the ' 
development of the Statoblast or Gemmse of fresh-watet i 
Polyzoa is too great a pleasure to pass unnoticed. I 

3TATOBLAST9. 

Small oval bodies, found floating on the water of ponds 
and ditches all through the winter; they may he mounted 
dry, and are useful thus, enabling the young student to 
recognise them in the water. They have an oval brown 
centre, and a lighter brown reticulated border, more or less 
wide, according to the species. One variety is exceeding 
beautiful — the Statoblaat of Cristatelh mucedo — which has 
a scalloped edge and hooked spines of crystal, proceeding 
in rays from the border, giving it a sun-like appearance. 
These bodies are formed in the interior of the parent 
zoophyte, growing like buds from the funiculus or small 
cord whicb attaches the stomach to the endocyst or internal 
coat of the tunic. They are not true eggs, yet they produce 
perfect polypes, and are not expelled from the Polypidom, 
but may be seen in long files within the homy tube of 
Plumatella repens (the most abundant species), both during 
the life and long after the death of the parent polype. 
Aobahly the shelter ia a TaeieiSvi "gTQW:fAQw a^gsstsx. ■'iai 
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liungry minnows or sticklebats; but when the Polypidoin 

decays the Statoblasts float freely on the surface of the 

Vater^ attach themselves to Lenma and Anacharis^ or even 

16 stones and sticks, until the warmth of a spring morning 

qmckens them into hfe. 

If kept in a room they develop sooner. As I write in 
[ this month of February, there are several Statoblasts in my 
aquarium with a young Plumatella fully formed, sheltered 
beneath the open valves, and waving a circlet of white 
tentacles, feedmg almost incessantly, and with body so 
transparent that every part of its internal economy is visible. 
The lophophore, or membrane, which bears the tentacles, 
can be seen drawn in like the retracted finger of a glove, 
the open oesophagus and striated stomach, its muscular 
bands across, and longitucUnal, the pyloric cavity, the 
cardial cavity, and the movement of the intestine as it 
ejects the rejectamenta. 

In a further state we should see the ovary and developing 
Statoblasts. 

THE PLUMATELLA BEPENS, 

80 called from the Latin word signifying jd^^^^^, and repens, 
or creeping, because of its habit of lengthening the small 
brown tubes along stones or leaves, or twining round 
Lenma. It looks merely like a dead spray of homy sub- 
stance when taken out of the water ; but replace it in a 
tumbler of its own soft element, and from every spray will 
peer forth a multitude of ciliated polypes, like Membrani- 
pora, except — and observe this — ^the tentacula, ranging from 
twenty to fifty in number, are not in a starry ray, but in the 
form of a double horseshoe, the outer one fan-shaped, and 
the inner one likewise, but more compact, only it sometimes 
arches over, and the plumed tentacles seem like a feathery 
tent, protecting the indweller ; or, as was really the case, 
enclosing hopelessly the caught infusoria whirled by the 
outer current into the hungry mouth beneath. When, 
however, a larger species of prey is taken in the net the 
lesfalt is sometimes inconvenient. A ^otomm'aX»k V<e«SkR&^ 
sailing' along, I once saw drawn into tlaa Yioroe^^cifc ^xasfc. 




and though with strong bounds he dodged the encirclin* 
arms, and evidently went down asainst his will, yet down 
he went, when presently I observed that he recovered heart 
within that prison, and began feeding on the Bmaller frf 
that had been swallowed with himself. The next day tte 
poor Plumatella looked weak, and was evidently iil at ease 
with that rampant Notommata within still jerking about 
and feeding. The nest day the polype was dead. Out of 
the perishing body sprang the triumphant infusoria. 

Let me urge every one who can do so to obtain either 
the Plumatella itself or Statobiasts, and for ail such supplies 
of vegetable or animal life the student had better go to 
King's, 190, Great Portland Boad. 

PALIJDICELLA 

is found in atiil or slowly running water, attached to stones 
in dark comers, the cdla very much resembling those of 
the marine Encraiia cheltaia. 

LOPHOPfS, 

has a transparent gelatinous tunic, enclosing several polypes, 
and attaches itself to the stems of Lemna Polyrhiza in dark 
ponds or ditches. 

ALCTONELLA, 

may he found in sluggish water in dense masses, after 
encrusting the branches of trees which dip into the water. 

CEISTATELLA MDCEDO. 

The large, light-loving, beautiful creature, flinging its 
broad polypidom over stems of the water-lily, and they 
come forth iti a watch-glass under the microscope, neither 
ahrinking from the light, nor frightened at a jog of the 
table, a whole army of tented tentacles waving to and fro. 
Sometimes this polypidom looks like a little bit of greenish 
sponge floating on tne water. The Statobiasts are spined 
and eryatalline; they very soon develop a polype which 

J. ._y ^ g Bewptocesa o? ^ftOEii'ttim ■ma.'AijlMB by 

< mma.iion. 
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CHAPTEE VIII. 

SEA-WEEDS,— MARINE khOM. 

The gentleness of Heaven is on the sea. 
Listen ! the mighty Being is awake. 
And doth with his eternal motion make 
A sound like thunder — everlastingly." 

Wordsivorih. 



" Thg water is calm and still below, 

For the winds and waves are absent there, 

And the sands are bright as the stars that glow 
In the motionless fields of upper air ; 

There, with its waving blade of green, 

The Sea-weed streams through the silent water. 

And the crimson leaf of the Dulse is seen 



To blush like a banner bathed in slaughter." 



JPercival, 



These slides of sea-weeds will surely be very popular 
objects ; the student at the sea-side will refer to them again 
and again for the verification of his own specimens, and for 
instruction in the varied tissues and parts of fructification. 
The student at home and far inland will bend over them in 
delight until he hears the booming wave, hndi feels the spray 
of an up-rushing tide — until, on the wide, wild coast, after 
a storm^ he seems to see the tangled treasures of these 
beautiful plants cast up to perish. Or, as slide after slide 
is examined and learned, the strong yearning will come for 
a wandering by the sea-side — a rest beside a rock-pool. If 
the sea-side has ever been a Home — ^if our childhood's joy 
has been to patter on the sands with naked feet, and chase 
the scrambling crab into its cranny — or, later, with eager 
hand to gather Zoophyte and Weed, with an understanding 
heart and loving eye for the great works of tl\<^ Mm^t'^ ^ 
then these beautiful specimens will com^ \nfltL ^^ ^^a^^et 
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of association and memory, as well as with their scientifi 
value. 

A sUde of that exquisite Ptiloia jplumom sent my spin 
far away from the quiet country home. A sound of i 
gushing tide was in mine ears, the vast expanse of a sunh 
sea before mine eyes— my feet were sHpping and boundinj 
from rock to rock, down to the edge of a retreating wave 
a long way from the shadow of the Serk cliffs. Suddenly 
as in a dream, a deep rock-pool lay before me^ on the outcj 
side of which a forest of Laminaria and Chorda-Jilum was 
streaming out into the sea ; all round the interior margii 
were thick clusters of oUve sea-weeds and the dense foliage 
of Lickinia, Cystoseira, and Furcellaria, H^e and theri 
beautiful tufts of the jointed Catanella, the delicate Cera 
mmm.y Laurentta, Plocamium, and in one dark comer somi 
fronds of the crimson Rhodymenia, whilst in the deepes 
shadow grew the purple Ckondnia crupus turning green ani 
olive in the sunny side of the pool. The water was clea 
and untroubled, when with httle splash a Cabot ^ dartei 
across from crevice to cranny beneath a boulder in th 
pool; a Prawn, gracefully poised, and waving its lon| 
feelefs, was. lurking under the weeds, and a green, greed; 
Crab, was watching a purple, passive Mussel gaping in th 
warmth and quietude: myriads of living creatures, tin 
Molluscs and Cytheridae, were rejoicing in that little worl 
— one single tide-pool. 

Not to dream on, but to explore deeper still into th 
mysteries and beauties of the sea-flowers — as they shoul 
be called — ^not weeds. 

" CaU us not weeds — ^we are flowers of the sea ; 
For lovely, and bright, and gay-tinted are we. 
And qnite independent of cnlture or showers ; 
Then caU ns not weeds — ^we are ocean's fair flowers." 

Lcmdesborough, 

We must consider steadily their microscopic parts, an 
learn their place in creation. 

• The Guernsey rAme ioft i\Le TiAsraMsaj «t 'SiKKK^. 
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MARINE ALGiE, 



or Sea-weeds, are in the ranks of the lower Cryptogamia : 
yet the range is very wide, from the fructification of the 
simple Ulva to the higKly organized antheridia and anthe- 
rozoides of the Fucus plaiycarpus. 

The greatest interest of the Sea-weed slides will be lost 
unless we are acquainted with their fructification ; for no 
sUde is of much value unless it displays either the Tetra- 
spores, or Favellce, or Ceramidiuniy or Sori, or Nemathecia, 
or Antheridia of the various plants. 

It is best to look at these preparations first with the 
lowest power, a two-inch object glass, which gives a large 
clear field, and displays the general form to the greatest 
advantage. Then raise the power successively to examine 
the fructification, in doing which we may find some beau- 
tiful specimens of Diatomacese attached to the Algae. In 
looking over a slide of Ptilota I observed a chain of the 
frustules of GrrammatopAora depending from one of the 
pinnse, and two or three heaxiiiiuilstAmia obliqua entangled 
in another part of the frond ; some Licmophora were at- 
tached to the stem, and this single slide gave long and 
de%htful study, with the use of all the powers of the 
microscope. 

The fructification of Sea-weed, which is the most im- 
portant part, can only be understood by having a collection 
of about twelve slides, of the following varieties : 

Two slides of Ptilota, which will show either an involucre,, 
containing three spores, or a kcinia, or little leaf, bearing 
3iumerous tetraspores, that is, cases containing pour spores 
or seeds. 

Two of Plocamium, which give branches bearing^ 
tubercles containing tetraspores, or sticMdia containing 
spores. 

One of Polysiphonia gives an example of a Ceramidiumy. 
an elegant um-shaped capsule, open at the top, and con- 
taining a group of crimson pear-shaped spores. 

Two of Odonthalia, which has two kinds of fructification; 
and on the slide should be either capsvilai irai\,, ^o^iiSs^V^ 
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like that of Polysiphonia ; or sticAidia, long^ delicate poi- 
like receptacles, enclosing crimson spores in separate cham- 
bers or cells. 

Two of Callithammion, which has capsules seated along" 
its ])inn8e, or branchlets with bi-lobed Favella. 

Phyllophora shows quite a difi'erent kind of fructiiScation, 
called nemathecia, or warts, concealed under leafy processes 
composed of delicate moniliform or bead-like filaments. 

Rhod}Tnenia gives an example of embedded tubercles ^ 
containing spores called coccidia, 

Nitophylium is spotted with sody each of which contains 
a number of tetraspores. 

Polsiphonia fasiigiata abounds with antheridia at the 
tip of its filaments amongst spiral fibres. 

The fructification of the highest order is that of Fucus 
serratus and plati/carpus, which should be examined fresh 
from the plant, and is seen in perfection between the 
months of December and April. It has a truly sexual cha- 
racter, and as the receptacles of this Fucus contain both 
the '^sperm-cells^' and the " germ- cells,'' it is considered 
an hermaphrodite plant. 

In the common Fucus vesiculosus (Bladder-wrack) the 
receptacles containing antheridia are found on one plant, 
and those containing sporangia on a separate individual; 
it is best, therefore, to obtain the F, platycarpus or serratus, 
which latter is found abundantly at half-tide, and easily 
recognised by the toothed edges of its frond, when both 
organs are observable in the same plant. 

Choose a mature receptacle, which may be known by its 
discharging little gelatinous masses adhering round its 
orifice. Make a section through it, and you will see a 
globular cavity lined with filaments, some of which project 
through the pore. These filaments are jointed, or rather 
are composed of cells containing what are called anthero- 
zoides; these are yellow dots with two long thread-like 
appendages, which, when Hberated by the breaking of the 
cell, have a spontaneous and rapid motion, and they imme- 
djatelj swarm around the spoTaTiQ;ia, and fecundate them. 
The sporangia are pear-shaped \>oi\e^ ^foi^i ^^s^ssti^^^V 'C^vt^s 
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fflaments near the walls of the cavity, and they are the 
parent cells of the germ cells, which produce the spores or 
seeds. Each of these sporangia gives forth a cluster of 
eight cells, and are therefore also called octosjpores. 

In the hermaphrodite fuci the spores do not leave the 
receptacle until after their fecundation ; but in Fucus vest- 
eulomsy which is a dioecious plant, the antherozoides meet 
the spores in the water directly after they issue from the 
receptacle. 

To observe this, take an olive-green receptacle, which is 
the female, and set free a few spores in a drop of sea-water 
in a shallow cell ; then liberate a few ripe filaments from 
an orange-yellow receptacle, which will contain the anthe- 
rozoides, and the whole process of fertiUsation may be 
watched with a power of 250 diameters. 

Then, if you fiirther wish to prove the subsequent pro- 
cess of germination, a Httle care and patience will enable 
these very spores to grow from the cell of what is called a 
"growing slide,'^ or even in a tumbler of water, taking 
precautions to keep the water fresh and still, by drawing it 
off with a siphon, and renewing it daily in the same gentle 
way. 

The fructification of the Ehodospermese, or red Sea- 
weeds, has not yet been so thoroughly investigated, and 
the varied forms of the spore-cases will be the chief beauty 
as well as value of the following preparations. 

CALLITHAMNION. 

There are twenty-five species of this plant, and most of 
them are common on the shores of Great Britain ; its name 
is derived from two Greek words, signifying " beautiful 
httle shrub,'' and it is very beautiful, with a rosy or brown- 
ish-red frond, or rather filament, jointed and branching, 
bearing two kinds of fructification : 

1, External tetraspores seated upon the branches. 

2, Eoundish or lobed berry-like receptacles, called 
favellsB, seated on the main branches, and containing many 
spores. 

CalUtbamnion delights in mud-coveTediocks. C. Yo%eum 
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is found at Torquay; also C. gradUimum growing along 
the mud-covered base of the harbour. In fact, the collector 
must often content himself with a handful of mud, showing 
merely a few red filaments, and then on washing these 
carefully he will find not only one, but perhaps many, 
species of this lovely Sea-weed. 

CEEAMIUM. 

Fourteen species are on the list of British Algae. 

The filaments are of varied colour, from red and purple 
to white, jointed and dichotomous, which means regularly 
and repeatedly cleft ; it has two kinds of fructification — 

1, Capsules, with a membranous pericarp or outer skin^ 
containing numerous angular seeds. 

2, Oblong granules partly imbedded in the joints of the 
filaments caUedyay^^. 

The name is from a Greek word signifying " liiiU 
pitcher,'' which the capsules nevertheless do not resemble. 

Ceramium hotrycarpum is found in fruit from August to 
November, with clusters of faveUse on all the branches- 
most beautiful. Its chief habitat is Torquay and Bristol. 

Ceramium mhrum is common everywhere in tide-pools 
between water-mark. 

PTILOTA PLUMOSA. 

This lovely little plant, rightly named Ptilota, from a 
Greek word signifying ^^ pinnated I' from its innumerable 
small branches or pinna, is one of our best preparations ; 
for, even without the fruit, its cellular tissue being very 
transparent, the cells containing the crimson endochrome 
are distinctly seen, and render it a favorite object. The 
stem is closely branched right and left with branchlets called 
jtinms, and these again cut into exceedingly fine divisions 
called pinnula ; at the tip of the latter we find the fructi- 
fication. This consists of two or three minute capsules 
•called /avella, each of which contains three or four oval 
seeds, and they are themselves surrounded and apparently 
j)rotected by several linear segments bending over them. 

When fresh-gatheied ioi Q\i^er^^^\jOTL> tkeae favella are 
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^ a rich crimson with a pellucid borda*^ and^ seated in their 
little cage of crimson pinnulae. are really beautiful. 

Another kind of fructification is found oa Ptilotse, but 
on distinct individuals ; the pinnulse are broader at the tips, 
and covered with oval bodies called tetraspores, from their 
coutsimng/our seeds. 

Piilota is a perennial plant found in Summer and Autumn 
frequently growing on the stems of Laminaria digitata, and 
tttasefore our best specimens may be gathered on the beach 
after Uie autumnal equinoctial gales. At Torquay it is 
foand on rodbi, but PUlota sericea is often mistaken for it ; 
this is v«y abundant on the rocks at Moulin Huet in 
(juemsey, hanging in rich silky masses on the sheltered 
«ide of the rocks^ and thronged with that minute but lovely 
zoophyte EucraUa chdata. 



PLOCLAMITJM VULGAJEUB, OK COOCINETJM. 

Plocamium, eoccmeum it is called from its fine crim- 
son colour^ and the word Plocamium means, in Greek, 
^Imded hair/^ which the fine divisions of the frond 
Rsemble. 

A small branch of this lovely weed has been thus hap- 
pily described in a French botanical work, and wiU direct 
the eye in examining this slide. I shall therefore tran- 
scribe it : — 

" Sa tige est tres-rameuse, et toujours dans le meme 
plan; Fordre des ramifications est tres-remarkable ; chaque 
lameau est legerement flexueux, et n^emet de ramifications 
que du' cot^ convexe : la premiere est un filet simple' et 
pomtu ; la detudeme est un filet qui a trois dents du cote 
antSieur j la troisieme est un filet qui a deux dents, et qui 
an lieu delataroisieme dent pousse un filet muni d^une dent 
en dehors ; la quatrieme est un filet qui n'a qu^une dent, la 
deoxieme dent est devenue une filet a une dent, et la 
troisieme un filet rameux. 

'^ Apr^ ces quatre ramifications il y a une espace vide, 
et la tige emeb des rameux semblables du c^\«i ^Y^Q^Cf' 

The £ructi£cation is of two kinds ; — 
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1, The stichidia, or oblong vesicles containing spores ia 
separate divisions or cells — ^very beautiful. 

2y Spherical capsules, seated upon the branches, contain- 
ing a cluster of spores. 

This is a common Sea-weed everywhere in Summer and 
Autumn. 

POLYSIPHOXIA. 

There are twenty-four species of this Sea-weed, some of 
them inhabitants of the rock-pool, some of the wide wild 
ocean, growing on the stems of Laminaria, and therefore 
often found upon the beach after a storm, or obtained by 
dredging on all the British coasts. It also loves to grow 
upon Melobesia on the steep sides of rock-pools. 

Of all these the P. urceolaia and P. elongella are the 
best for microscopic observation. The former has a beau- 
tiful fructification; an urn-shaped capsule called a cera- 
midium, furnished with a pore or opening like the mouth of 
a vase, and containing a tuft of pear-shaped spores. 

A second form of fruit is met with on the same plant — 
the tip of a branch expands, and a row of tetraspores is 
imbedded in it; also on Pol^siphonia fastigiata such an 
abundance of antheridia is found as to give a yellow 
colour to the plant, quite visible to the naked eye, and de- 
serving particular microscopic observation. 

SPHEROCOCCUS. 

A common plant, often cast ashore after a gale, and 
found all along the coast of Cornwall and Devonshire, Isle 
of Wight, and the Channel Islands. 

It is difiBcult to obtain perfect specimens of the beautiful 
fructification, they are so often destroyed by the violence of 
the waves ; but a careful dissection of it freshly gathered 
would be both delightful and instructive. 

We find minute spherical capsules supported on slender 
stalks and mucronate, that is, having a httle spine ob- 
liquely projecting from their apex ; upon opening this, by 
making a section through it, ^e ^^^ ^ cl\sat.«c of crimsoiv 
seedsj also stalked. The atraclwie oi XXi'i >at«a.^^^ ^^^i^ 
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be noticed j they are obscurely but perfectly veined, a faint 
narrow midrib and lateral pandlel veins may be distinctly 
seen. 

GBIPFITHSIA, 

so named in honour of Mrs. Griffiths of Torquay, found on 
the coast of Devonshire, and other parts of the southern 
coast of England. The frond is rose-red, filamentous, and 
jointed. The fructification of two kinds : 

1, Tetraspores affixed to whorled involucral ramuli or 
small branches. 

2, FavellsB, or gelatinous receptacles, surrounded by an 
involucre, and containing a mass of minute angular spores. 

There is a beautiful species, called Griffitksia coralince, 
ihe filaments of which resemble a string of fine glossy 
crimson beads, found on rocks at low-water-mark, or in 
deep pools during Summer. This should be mounted, if 
possible, with its tetraspores. 

GBACILLARIA, 

one of the Sphserococcoidse, named from a Latin word 
signifying "slender.'' 

Gracillaria erecta is found on sand-covered rocks at 
Sidmouth and Torquay ; it fruits in Winter,* when it should 
be gathered and mounted; for both kinds of fructification 
are beautiful, especially the coccidia, of which sections 
should be made to show the spores imbedded in the outer 
skin, and the dehcate hexagonal cells of the interior. 

The coccidia are pod-hke receptacles at the tips of the 
filaments, and, when magnified, appear to be dotted with 
crimson spots. Make a transverse section to observe the 
position of the spores. The other kind of fructification is 
a frond covered with sessile capsules, about the size of a 
poppy-seed, containing a cluster of oblong red seeds. 

Gracillaria compresaa is sometimes cast ashore attached 
to coral and algse at Sidmouth, where it was found by 
Mrs. Griffiths, and also in the Channel Islands by other 
collectors. It is not generally known that ths Island of 

♦ February and ^«xc\i. 
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Alderney is famoua for its rare and beautiful Sea-weed», 
maay of Uiem made known by Mis. Chtudion, wife of the 
late judge of Alderney, an indefatigable collector and 
admirable preserver of Sea-weeds, to whom I am greatly 
obliged for some excellent apecimena. 



I There are several species of this abundant and pretty 
Sea-weed. It varies mucli in colour and size; some species, 
Jj. pinnatijida, being of a dark purple and even olive colour, 
whilst tlie Laurentia oht%»a has a fine pink colour, though, 
in rock pools much exposed to the sun it hangs in dirty 
yellow bunches, and for that reason is often unrecognised. 
The rare Lanrtniia ienuimma is found plentifully in tho 
Channel Islands. 

The fructification of Laurentia is both various and re- 
markable, requiring microscopic investigation. 

1, It has broadly ovate capsules, about the size of a 
poppy-seed, containing red pear-shaped seeds, supported 

' fipon narrow stalks. A section must be made through the 
capsule to show them well. 

A. Temate granules imbedded in the ramuli, or tips of 
the short branches. Simply magnified they appear to be 
dotted. A transverse section should be made. 

Then, again, on some specimens of the same plant may 
frequently be found swollen tips, forming large spurious 
capsules, and these are very curious. Some of them have 
only a minute pore ; others are spread out more like the 
shield of a Lichen, and edged with pink. On making a 
section through these, numerous transparent linear bodies 
are seen pressed closely together; they are composed of 
minute filaments sarrounding a slight column, and termi- 

' nate in several round peUueid lobes. In the round capsules 
they are also present, and by a gentle pressure under the 
microscope are seen to issue in numbers from the pore. 
Laurentia is found in perfection from June to September. 
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ODONTHALIA. 

This is only found on the Northern coasts of England, 
Yorkshire, and Scotland. It comes on shore from the deep 
sea finely dotted with fruit in the month of November. The 
beautiful sticAidia, reddish purple, and the ceramidium — ^both 
Idnds are on this plant. 

BONNBMAISONNIA, 

named after Bonnemaison, a celebrated Prench Algologist. 
Nothing can be more graceful and beautiful than this ex- 
quisite Utile plant ; the fronds so delicately ciliated, of a 
bright rose colour, and dotted all along with tiny capsules — 
the true ceramidium }esk^ urn-like vase containing a group 
of stalked spore-cases, in which are numerous seeds. The 
texture of the plant also is a beautiful microscopic object. 
It is found from June to September aU round the English 
and Scottish coast. 

DELESSEBIA 

is only microscopic in its fractification, and as an example of 
Sori. It has two kinds of fructification : 

1. Capsules, containing spores, and these are always 
found upon the midrib and stem of the plant. 
^2. Sori, or masses of granules collected into little spots 
or lines in the substance of the frond, or in Utile leaflets or 
distinct pod-like leafy processes, which form a sort of fringe 
on the midrib and margin of the plant. We never find 
nKxre than one kind of fruit on any mdividual. 

Delesseria is a well-known and abundant Sea-weed, a 
&Torite in all collections, from its beautiful colour and 
broad fronds. 

Ddesseria limosa is found after storms attached to the 
ttems of Lamvnari digitata. Specimens have been gathered 
in which the frond measured four inches across. 

There is one species, Delesseria ruseifolia, which deserves 
micTOSOopic attention from its substance between the midrib 
and maigin being transversei by white ipeAiudSi \st«si^^ 
mns composed of a single row of elongate c^xiXs^* 
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colour is a fine rose-pink ; it is found from May to Septem- 
ber at Yarmouth, Torquay, Bognor, Ilfracombe, &c. 

AHODOMELA. 

This is a large, bushy plant, beautifully tufted in the 
Spring, and bearing feathery tufts of Ramuli of light 
brown-purplish colour. In early summer, about June, the 
fruit is found, and is of two kinds : 

1. Nearly globular capsules, full of free, pear-shaped seeds. 

2. Stichidia, pod-like receptacles, with temate granules 
imbedded in the substance. 

Sections of a ripe pod and of the stem are beautiful under 
the microscope. The external appearance is as if it were 
ribbed or jointed ; but upon exammation we find a tissue of 
hexagonal cells, each with a red dot in the centre, and if we 
make a longitudinal section we find oblong cells, through 
which runs a red filament. It is found upon the drifted 
stems of Laminaria and upon rocks in the sea. There are 
several species, of which SAod<m€laj)yna8troides is the most 
common. 

SPYEIDIA FILAMENTOSA. 

This is rare in England, but found on the coast of Devon- 
shire, the Isle of Wight, and the Channel Islands. The 
name is derived from a Greek word signifying " basket" 
which the receptacles resemble ; for the stalked gelatinous 
receptacles have a membranous pericarp often surrounded 
by an involucre of short ramuli, containing two or three 
masses of roundish granules ; it is these which look like 
baskets. 

CHAETOSPOEA WIGGH 

is very beautiful, but rarely obtained in fruit, and has 
not yet been thoroughly investigated ; therefore it is men- 
tioned rather to induce observation when the plant is found 
in perfection. It is gathered on the coast of Normandy 
and in the Channel Islands ; Sidmouth, Brighton, and Yar- 
mouth also yield it occasvonalij. lt\s oi «l ^<i tq^^ colour^ 
has very delicate filifotm. faouQi^. 
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HALYMENIA 



lias a compressed frond, pinky red, consisting of a very 
delicate membrane, which when in fruit is dotted with Sori, 
and a transverse section should be made, which will show 
the spores, called in this plant ^^favellidia" attached to 
the inner surface of the membrane. It is found abundantly 
on the coast on rocks and stones in the sea during 
Summer. 

DASYA. 

There are four species of this lovely Sea-weed. The 
name is taken from a Greek word signifying hairy. The 
commonest of them, Basya coccinea, is often mistaken for 
Ptiloia plunwsa, being found in long crimson feathery 
sprays on the coast after storms, or dredged in deep water. 
It is a great favorite with collectors of sea-weed for orna- 
mental purposes, and is equally valuable for the microscope, 
yielding two kinds of fructification ; the Ceramidium, con- 
taining pear-shaped spores, and the Stichidia, containing 
tetraspores, ranged in transverse bands. 

A delicate section of the lower part of the stem will show 
the internal structure, which is of numerous parallel tubes 
surrounding a central cavity, and edged with a circle of the 
short stout hairs which clothe the stem. 

Sections of the fruit and of the stem are often indispen- 
sable for determining the species, and give innumerable 
varieties of beautiful objects. 

DASYA AEBUSCULA. 

A delicate plant not uncommon at the verge of low-water- 
mark in many parts of Scotland and in the Channel Islands ; 
remarkable for its beautiful and abundant stichidia, clustered 
amidst the fine ramuli, which cover the frond densely, and 
are forked at the tip, jointed, and of a clear crimson-lake 
colour, sometimes more or less brown, and always discharg- 
ing its £ne colour if left in fresh water. 
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BASYA OCCELLATA j 

is of a purple colour^ and the dense tufts of ramuli at the 
tips of the branches give it a dotted appearance^ like an ejelet 
on each delicate feathery stem. The stichidia are very long 
slender pods^ fall of tetraspores. 

DASYA VENUSTA, 

A most beautiful and rare little plant, found in the Channel 
Islands in Summer and Autumn. The shape of the stichidia, 
which have long acute points, and the repeatedly forked ^ -^ 
ramuli, distinguish it from JOasva arbusculaj which it oth^- 1 
wise much resembles. 
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These marine Algae are prepared in Paris, by Bourgogn^ 
and sold by Baker, of High Uolbom. A collection of even i 
a few would be most useful to a young student, who thus ; 
might learn what to mount for himself at the sea-side. 

As to the method ; when the form only of the plant is j. 
desired I find Canada balsam a good medium. The Sea- \ 
weed being perfectly dry, it only requires placing in warm, 
Tiot Aotj Balsam, and covering with a previously warmed | 
thin glass cover. But for the display and preservation cl 
the fructification the following liquid is preferable : 

GOADBY's solution foe MAEmB ALGiE. 

Four oz. bay-salt, two oz. alum, four grains corrosive 
subHmate, two quarts of boiling water. 

A cell is to be made on the revolving table with Bruns- 
wick black, and thoroughly dried. The specimen then laid 
in the cell with enough of the solution to fill the cell, and 
the glass cover carefully laid on. Let it stand for a few 
minutes, and dry the surrounding glass with blotting paper 
before the varnish is applied, which hermetically seals it. 
The Sea-weed must be mounted fresh from the sea. 
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CHAPTEEIX. 

FORAMINATED SHELLS. 

I BBLisvx that eveij one is surprised and delimited witk 
these lovdj little shells; so minute that thej resemble 
grains oi the finest sand; and so perfect in stmcture that 
they seem to be the habitation of a more highly organized 
animal than they reaUy are. 

There are two kinds of foraminated shells^ calcareous 
and siHceons. The calcareous shells are found aUve in 
marine deposit^ and on sea-weed; the siliceous are also 
dredged up from the depths of the se% and found in strata 
formed of fossil deposits. 

The animaLs winch dwell in these beautifal little shells 
aie of the lowest order in the scale of animal creation^ 
not yet perfectly understood^ and are variously placed by 
scientific men. Formerly they were considered as belong- 
iog to the family of Cephalopods, or Cuttle-fish. Ehren- 
berg, a great naturalist, regarded them as polypes, and 
pla^ them amongst the Bryozoa, or 2jOophytes. Du 
iJardin^ a French naturalist, and most modem authors, agree 
in the relationship of foraminifera to those very curious 
animals, Amosba and ActinqpAfys 8olj which are found in 
fresh water, and may be studiea from our aquariums. 

Their internal organization is a simple body of what is 
called sarcode, a kmd of pulp which has the power of 
assimilating and digesting food in all its parts. The body 
has no particular mouth, stomach, or intestine, neither has 
ik eyes or other senses, except feeling; but it can put 
ittrth long feelers through the perforations in the shelly 
Bad can entangle and draw in its appointed food, which, 
^henever it enters^ is presently digested, and the residue 
ejected, not always out of the shell, for the cavities are 
'OQietimes choked up by these undigested atoms. 

Now in some of the JPoraminifera the laoAy la scas^^ «ol^ 
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jointed, in others the chambers of the cells are so distinct 
that the aarcode body may be considered as compound 
and one tiny shell to contain a family, the membera of which, 
have been produced as gemnue or buds, one from the otbei. 

The subject is still under investiji^ion by scientific men, 
therefore 1 shall not enter further into it, but reeommeni 
the student, if desirous of further information, to red 
'Weaver's Abstract of Foraminifera' in ' Annals of Nat. 
Hist., 1841 ;■■ '"WiUiamson Trans, Micros. Soc., vol. ii,' ' -. 
and ' Micr. Journal, vol. i ;' also ' Carpenter on the Micro- . ^ 
scope, chap, x.' 

The structure of the shell itself is various, some being " 
single-chambered (Ijagena, Miliolina, and Gromia) ; the ' " 
greater number are compound shells, with cells arran^ ■' 
lengthwise, or circular, or spiraJ, all of them dotted with ^ 
numerous foramma, or holes, from whence they are namd " 
foraminated shells. 

We should have at least three slides of these in our 
collection : one of the mixed specimens, one of the beau- r 
tiful Cristcllaria, or Operculma, and one of the aihceous '' 
foraminifera from the Bacbadoes deposit. 

THE OVBKCULINA 

is the best example of a compound shell, to show the divi- ' 
sion into chambers ; it is liie a tiny nautilus, and if we ' 
saw the interior, we should find each chamber separated from - 
the other by double walls, or septa, containing tubes, and ,' 
which give off lateral branches, and a network of minuU 
veins for circulation of fluid. A large syphon or tube i 
forms the margin of the shell, and is the medium of com- ' 
munication between the cells. | 

The shells of this Foraminifcr being calcareous, arB . 
easily dissolved by muriatic acid; and a recent specimen 
may be examined by placing it in a watchglassful of water 
with one drop of strong acid, when, in a very short time, 
the shell will dissolve, leaving the animal naked and perfect 
with every mark of its habitation left upon its plastic body. 

On examining a misei slide ■501 ■«\\i &Qi Oaat some are 
Warlike (Astoma), some iu commie's. ■«Vofe lps)sa\&a^|^ 
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some straight and yet chambered (Verneucilina) — ^the 
variety is immense. They are dredged from the depths of 
the Mediterranean, the Adriatic, and MgesLH Seas, and on 
our own coast they are found also plentifully in the white 
drifted sand, or amongst the corallines in rock-pools. The 
Cassidulina and Eosalina are the most common in the 
Channel Islands. The ouze of osyter beds also abound 
with some species. 

FOSSIL FORAMINATED SHELLS FROM BARBADOES. 

These are of a different kind ; the shells are siliceous ; 
the variety even on this one slide is probably amazing, and 
the delicacy of form and workmanship truly worth a long 
and careful examination. They were &st discovered by 
Professor Ehrenberg at Cuxhaven on the North Sea, after- 
wards found by him in collections made in the Antarctic 
Seas. Fancy these fragile and lovely little creatures having 
been brought up by the sounding lead at the depth of 2000 
fathoms ! Such are the beautiful forms which the hand 
of God has fashioned in His wisdom, where human eye 
never sees and foot of man never treads, and which, but 
for our microscope, had remained unknown to us as they 
have been for the ages past. 

Nothing do we examine thus but it reveals such perfect 
finish, such loving design of adaptation to the creature's 
necessities, that we have deeper thoughts than our tongue 
can utter, and learn lessons that philosophy has never 
taught. Nothing is done carelessly ; nothing is isolated or 
loose in the scale of creation ; the plan is seen ever wider, 
deeper, higher, but complete and in perfect order, whatever 
part is presented to our finite mind. We see very little, 
we know very little ; but we gaze on, and our hearts are 
directed upward even by a slide of microscopic shells sculp- 
tured with hieroglyphics of the Creator. 

The Barbadoes deposit alone furnishes 282 varieties ; and 
when we consider that in a single ounce of sand 6000 of 
these shells were picked out, and in another ounce from 
tiie shores of the Antilles no less than 3,840,000 were dis- 
covered ; when we learn that these little skeWa at^ YcvKt^\xv^ 



-206 THE AIOICAL KINODOM. 

410 fast as to block up navigable cbanneb^ obstract goUh, 
and fill np harbours^ we feel how little we can know of thafc 
Infinite Mind who has so ordered the mnltiplicity^ and so 
elaborately worked these foraminated shells. 

OBBITOLITES 

are circular fossil shells^ varying in size from a sdxp^oe to 
very minute species, found in all foraminiferous sand. It 
is the habitation of a composite animal, often found alive 
on sea-weed, but more abundant in the fossil state. The 
chambers or cells are arranged in circles — the shell not 
sculptured. The animal is of a less high order than the 
true Foraminifera. Perforations in the shell are doubtless 
for the Pseudopodia; their habits and mode of propagation 
are not known. 

inJMMTJLITES. 

Tliese are a species of Poraminifera, but only in the fossfl 
state; they are much larger, too, varying in size from a 
fourpenny piece to half-a-crown ; they are the habitations 
of a composite animal, and the structure of the shell is vay 
complicate ; the chambers are arranged in spirak round ^ 
centre in great numbers. THiey abound in the United 
States, where a mountain 800 feet high seems to be entirelj 
formed of these shells. The crystalline marble of tte 
Pyrenees and the limestone ranges of the Adriatic Sea are 
wholly composed of small Nummulites. The Great Pyramid 
of Egypt is built upon blocks of limestone consisiing d 
these foraminated shells — ^habitations of beings who hvcd 
long before the age of man, and were, amongst others, Gof s 
instruments for preparing the earth for the perfection of his 
creation. 
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CHAPTER X. 

SPICULES OP SPONGES. 



SPICULES OF SPONGE. 

Thesb slides^ although useful^ and to a certain extent 
inkrestingy axe very far from what is wanted to illustrate 
ihe natoie of a sponge. They are isolated siliceous spicula 
cf the homy skeleton of the sponge ; very various in form, 
but all for the same purpose of strengthening the framework 
of the animal. 

Sponges in their living state are by no means like the 
dried specimens sold for domestic purposes ; these are but 
Ihe dead form, the mere skeleton of what was once a living 
ereatore. When alive it possesses a firm, fleshy substance, 
composed of cells about the ^^ of an inch in diameter ; 
the horny skdeton is developed in the inter-cellular sub- 
stance, and within cells of homy matter these spicula are 
secreted. 

Sponges present a great variety in their external ap- 
pearance; some being soft as jelly, whilst others are as 
Bard as flint; some very large, and others exceedingly 
vdnute. The nature of the body closely resembles that of 
flie Poraminifera and Amoebse, having no distinct organs, 
and capable of assimilating food in all its parts. There is 
a current flowing in and out through the whole sponge, 
catering the small apertures or oscula, and being expelled 
by the animal through the large apertures or oscula. The 
channels through which the currents are drawn and ex- 
pelled are furnished with ciliated cells, which promote the 
circulation of the water from whence the sponge derives 
its needful supply of oxygen and food for the maintenance 
of its life. 
Uluis action may be observed by I3aa ^^-^y^^ ^\3^<b^ 
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on carefully removing Grantia cHiala^ or Halichondfia 
joanicetB from its native rock, and placing it in a basiii 
of fresh sea-water, when they will presently pour forth 
streams of the fluid from their oscula, and give full evidence 
of life. 

Their propagation is by gemmation, or by winter-ova, 
for a full description of which we must refer to Mr. 1 
Bowerbank's papers in ^ Trans, Micro. Soc, 1840/ and \ 
' Johnson on British Sponges.' 

What we particularly want for an educational box is a 
good section of sponge, showing the spicula in situ. The 
foUowing slides are, however, very useful, because after 
examining the tri-radiate spicula of Grantia^ the stellate 
pin-shaped spicula of Tetiea, the anchor-headed spicula of 
Fachymatimuiy and the peculiar bi-rotulate spicula of the , 
fresh-water sponge, Spongilla fluviatilis, we are able to 
understand many of the miscellaneous contents of fossil 
earth or recent sand, and discern not only the remains of 
a sponge, but to what particular family an isolated spiculum 
belongs. 

GEMMULES OF PACHYMATISMA. 

These are young sponges or gemmules ; they grow from 
the sarcode body, and occur in great numbers towards the 
base or root of the sponge; at first they appear as httle 
knobs, arising from the cellular tissue, their stem lengthens, 
they become detached, ciliated, and soon escape from the 
parent sponge to whirl for some time in the water, and 
finally fix upon their appointed habitat and grow into a 
sponge. 

SPICULES OF GBANTIA NTVEA. 

These are tri-radiate spicula of carbonate of lime. With- 
out sections of the sponge itself, or engravings, it is not 
possible to explain or understand the beautiful arrangement 
of these spicula for support and for defence ; many of them 
project into the cavities of the sponge to prevent the en- 
trance of foreign bodies, wliich would assuredly injure the 
delicate fibres of its frame. 
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Grantia compressa is an abundant animal in the caves at 
Tenby, and the Gouliot Caves in Serk. Grantia ciliata is 
fonnd in rocky pools hanging like a little bottle with a circle 
of silvery spiculse round its mouth. 

Spicules of Pachymatisma (crutches). 
Halichondiia incrustans. 
,, GrifBthsia. 

Dysidea fragilis. 
Tethese. 

Spongillse fluviatilis. 
Geodia. 

Sponge Spicules, Thames. 
„ „ Serk. 

Pin-shaped. 
Parallel-spined. 
Anchor-shaped. 
„ „ Truncated. 

„ „ Clubs. 

Sponges from the Phillipine Islands, 



y} 9> 
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CHAPTEEXL 

SECTIONS OF BONE. 

These are favorite objects for the polariscope, and are 
usually selected from their brilliancy under polarized light ; 
but the structure of bone is a most interesting study as 
connected with comparative anatomy and geological re- 
searches, opening a wide field of observation. 

Bone is formed, like all other parts of the body, by the 
development of cells, in which secondary deposits of earthy 
or inorganic matter consolidate the tissue and form the 
substance. Chemically, bone consists of gelatine, with 
phosphate of lime, carbonate of magnesia, fluoride of cal- 
cium, small quantities of carbonate of lime^ and a little 
oxide of iron. 

The marrow or medullary tissue of bones consists of 
ordinary fatty tissue, a particular hquid, and cells, with 
vessels and nerves. 

The structure will only be understood by the examination 
of a few of these slides. Take, for example, a section of 
human bone, 

man's metacarpal. 

The first thing we notice is the number of apertures 
surrounded by laminae or layers of substance in circles. 
These are the Haversian canals which serve for the trans- 
mission of blood-vessels to the interior of the bone. The 
numerous black spots with radiating fibres are called IdcuruBy 
or bone-cells, and the fine lines are little tubes called 
canaliculiy or calcigerous canals. They are dark, because 
filled with air, and their shape and size are most important 
matters to the naturaHst, who thereby can determine to 
what class of Bird, Beast, Eeptile, or Ksh, any given bone 
belongs. 

Not only so, but by the arrangement of the Haversian 

canals and bone-cells, difl'ering in every bone of the body, 

the bones of man to those of the smallest creature^ 



kin's metacarpal. Sll 

there is an infinite variety of structure adapted to the 
necessities of the animal, more or less of strength, or of 
%htness, or of flexibility. 

A knowledge of this has enabled Owen, the great osteo- 
logist, to ascertain the order and exact position of an ante- 
diluvian reptile from a mere fragment of fossil bone. 

By microscopic examination of bone the existence of 
Keaper reptiles in old red sandstone has been determined, 
and the supposed reptile Saurocepialus been removed into 
the class of fishes. It is marvellous to observe in the 
section of a fossil bone which belonged to an animal of 
extinct race, such as the huge Mastodon and Megatherium, 
the very same structure and proportionate size of bone-cells 
that we find in our domestic animals, and in man himself; 
to compare a section of bone from the colossal Iguanodon 
with one from the timid Lizard, and find them modelled after 
the same type, and by the pecuhar form and large size of 
the lacunae and canaliculi to recognise the reptUe ; or to 
examine a section from the fossil bones of the gigantic 
Dinomis, whose species has been extinct for ages, and yet 
find in the still existing Apteryx a continuance of the race, 
and the unmistakable small lacunae of Birds. 

It was from a fossil bone of the Dinoi-nis and micro- 
scopical examination that Professor Owen ascertained that 
it was the femur or thigh-bone of a Bird — that the bird 
was large, heavy, sluggish — of the ostrich tribe, and there- 
fore probably with the habits of that bird. Afterwards,^ 
when a few more bones were sent to the naturalist, he not 
only discovered that they belonged to nine different species,, 
but was able to determine that one Dinornis was a bird ten 
feet six inches high, another nine feet, another five feet, and 
so on. 

With a very moderate knowledge of the structure of 
bone, and a habit of observation and comparison, the student 
of geology or of natural history may be able to ascertain 
to which class of vertebrate animals any bone, fossil or 
recent, belongs. A collection pf the jaws and small bones, 
of Moles, Eabbits, Weasels, and Eats, will give beautifuH 
preparations* Nor are they ifficult to mount ; all we requir 
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is a small web saw, a good hone, and patience. Slice a 
thin bit of bone with the saw, and rub it on the hone with 
water until transparent. Towards the end of the operation 
fasten the section with balsam to a glass slide, and jBnish 
the grinding carefully, when it may be dried and mounted 
like any other object. 

The whole jaw of a Mole well ground down is very beau- 
tiful, showing the Haversian tubes like a tree branching 
out between the fangs of the molar teeth. 

Longitudinal sections generally show the structure best. 

In the position and use of a bone, the size and number 
of the lacunse and Haversian canals are modified to give 
the required strength or hghtness. The wing-bones of 
Birds abound in Haversian canals and lacunae, which give 
both elasticity and strength, and there is an interesting 
paper on this subject by the Rev. J. B. Dennis, in the 
'Microscopical Journal' for 1843. For the guidance of 
the student who may wish to collect specimens and prepare 
sections of bone, the following table of the relative size of 
bone-ceUs in Fishes, Reptiles, Birds, and Man, will be 
useful : 

Measurement of hoiie-celU in parts of an English inch. 

(tbansverse sections.) 



Human bone A ' lone of the smaUest -^^ 



Ostrich 



^ T J- X f one of the largest 
( Lone diameter < « . , ^^ 

^ ° t one 01 the smallest 

' ( Qi,^w^ ;i;or«of..*/o^® of the largest 
^^ bhort diameter < n .i ^n . 

\ one of the smallest 

T 1 • . f one of the largest 

Long diameters £ t\. n x 

° I one of the smallest 

ci, «4. J- J. / one of the largest 
Short diameters i.., s, . 

t one of the smallest 



TT4~o 



4 O U 

1 
8 

1 
13 3 3 

1 
U fj 5 

1 
T7"iT 

1 

"gT* 

1 

3 7 i 



Turtle (Longdiameter(°''«°;j5«Hf* 

1 ° l one of the smallest 

Itepffle (short diameter (°°^°;S«^"g^^, 

^ L one of the smallest 

/-T ^ J- X f one of the largest 
( Long diameter •{ g ., s, , 



115 

4 5 00 

1 

5 8^0 

1 

TTo 
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See ' Transactions of the Microscopical Society/ vol. ii, 
part ii, p. 46. 

The following preparations of bone may be obtained at 
Baker^s, and most other opticians : 

Eib of Python. 
Bib of Tortoise. 
Horn of Bhinoceros. 



Femur of PoliocepAaltis 

Edwardd, 
Femur of Monkey. 
Femur of Eagle. 
Bone of AUigator. 
Bone of Turtle. 



Seal bone. 

Bone of Antelope, 



FIN-BONE OF LEPIDOSTEOS. 

A genus of fishes belonging to the family of Qupeidse, 
natives of tropical America. They are remarkable for their 
long rasp-Uke teeth and the hard scales hke stone. They 
are, with the genus Polyptefus, the only living representa- 
tives of the vast numbers of extinct voracious fishes whose 
remains are found in various secondary formations, 

FEMUR OP TETRAO ITROGALLUS, 

Tei/rao urogallus, one of the Grouse tribe, an English 
species of bird called Cock of the Wood. 



SECTIONS OF TEETH. 

These are brilliant polariscope objects, and offer the 
same interesting subjects for observation and comparison 
in various animals, fish, reptiles, and mammalia. 

The teeth of Mammalia consist of a crown, or that por- 
tion above the jaw-bone and gum ; and a neck, or narrower 
intermediate portion. 

The substance of human teeth consists of three parts : 
the ivory or dentine, which is white, and of a silky appear- 
ance, composed of numerous tubes or canaliculi, called 
ivory tubes ; tAe cement, or bony portion, which forms the 
outer coating' of the fangs, and is lik^ o\Xi^T \i^'v>kfc-"w&CL 
Jacunasj but rarely with any HaVeTSAau eaxva^a •, tV ' 
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which covers the ivory, and is extremely hard, brittle, and 
fibrous. The fibres of enamel, separated by muriatic acid, 
.^ffe found to be six-sided prisms, abcmt l-6000th in breadth, 
-and transversely striped^ which are well seen under the 
jpolaricope. 

SECTION OP HUMAN TOOTH^ 
(Perpendicular,) 

will show the enamel on the crown, like a narrow border 
running round; the ivory in a broad band round the pulp- 
cavity ; and the cement round the fang, dotted with lacunae. 

SECTION OP HUMAN TOOTH, 
(Transverse,) 

wiU only show the enamel andihe ivory. 



Tooth of Saw-fish. 
Sperm Whale 

Jaw of Myliobates, or Eagle 
Eay-fish. 



Wolf-fish. 
Elephant's tooth. 
Tusk of Sus Indicus. 
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CHAPTEE Xn. 
;hair& 



HUMAN HAIB, 

The interest of these slides is greatly increased by view- 
iiMf them with polarized light, as they give beautiful colours 
over the selenite stage. But, besides the mere play of 
colour, it is worthy of observation that the hairs of animals 
and insects are so variously fashioned and so delicately 
finished, that each species has in some cases a distinct form, 
though to unassisted eyes they are perfectly alike. The 
structure of hair is cellular, like every other part of the 
body, and if it is soaked in acetic acid, or soda, that appa- 
rent tube is found to be made up of scales outwardly, 
pigment cells, linear cells, and nucleated cells within; 
growing] from the skin in which it is planted, having a 
bulb-like root, nourished by ducts and follicles, or small 
pouches on either sides of the hair-bulb. 

When a human hair is young and healthy, it has abun- 
dant pigment cells, and therefore is coloured; but, when 
old or fiseased, either the pigment cells become empty, or 
only filled with air, or it is preyed upon by fungi, several 
species of which infect the human hair. 

HAIES OF DORMOUSE AND COMMON MOUSE 

show a beautiful arrangement of air-cells, and if soaked in 
potash these become more visible, with the medullary cells 
in two rows. 

HAIB OF MOLE. 

The cells in the medulla very dis&QfiSu* 
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HAIRS OF BATS. 



These are very remarkable, that of the Indian Bat pre- 
senting whorls of scales at regular intervals along the shaft; 
others give variety ill the medullary structure. 

HAIR OF ELEPHANT, 

This is a transverse section, showing groups of empty 
cells here and there, and others in dense clusters containing 
pigment. Examine with polarized light. 

HAIR OF CAMEL. 

More nearly resembling wool, soft and flexible, with 
distinct cortical cells, giving it the appearance of being 
jointed. 

HAIR OF REINDEER. 

In the Deer there are few cortical cells, but the medul- 
lary cells are so developed, that they resemble the cellular 
tissue of vegetables. 

HAIR OF ORNITHORHYNCHUS. 

A whole hair of this curious little animal presents a com- 
bination of wool and of hair. The base, wluch is long and 
slender, being quite woolly, and the upper part enlarged 
considerably, and showing imbricated scales on the surface. 
The Omithorhynchus is a most singular little animal, about 
one foot and a half long, with a head somewhat like a 
duck; a body like a mole, and yet so unlike any other 
animal that it was at first disbeUeved such a genus existed. 
It is a native of New South Wales, and called by the 
colonists the Water-mole. 

HAIR OF LARVA OF DERMESTES. 

This is used as a test object, and, when viewed with a 
good clear i-inch object glass, should show the shaft thickly 
covered with minute spines or scales, placed on whorls up 
to the tip, where the last whorl is composed of broader 
hairs or scales, somewhat resemblmg the ^jetals of a flower,. 
Bad each scale terminated \iy a "^iWft tasJti* 
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The jDermestes lardarius is "^a small black beetle, very 
destmctiye to bacon; it has a broad gray band, spotted 
black at the base of the elytra. It belongs to the Pen- 
tamera, haying five joints in the tarsi, and to the Clavicomes, 
having clubbed anteiimse. The larvae are most mischievous 
in insect collections. So, also, another of the family A?i- 
ikrenus, whose hairs are mounted as test objects. 

We find the larvae of Anthrenus under the bark of old 
elm-trees in February; of light brown colour, with tufts- 
of long hairs on the three lower joints of the abdomen. 
These hairs are wonderfully beautiful. Soak them a few 
minutes in turpentine, and mount in balsam. 
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:C3HAPTEE Xm. 

SPICULSS OF HOLOTHURLfi. 

HoLOTHTJEiis are marine animals nearly related to tl 
Star-fish and Echini^ belonging to the Badiata^ but 
unlike them in appearance ; they are outwardly like a simpi 
tough sac^ with a plume of delicate feders or tentacula 
its head. It is divided^ like the Sea-urchin^ into five parts^i 
having five avenues of suckers^ and the plume^ thongkj 
more or less plumose, is always a multiple oifive, I 

They glide about in sunny rock-pools, or lie under stone^ 
and have a curious habit of ejecting all their intestines if 
irritated or alarmed, yet live a long time perfectly empty, 
and have the power of reproducing their very compUcated 
internal parts. They possess, though outwardly of sucli % 
simple form, heart, liver, intestines, a wondrous system ol 
circulation, and are so prolific that an individual has beei 
known to lay 5000 eggs in one night. 

The spicules we mount for the microscope form a kind 
of skeleton, being deeply imbedded in the skin, and theii 
form varies with the species. 

SPICULES OF SYNAPTA. 

A species of Holothuria found in the Adriatic .Sea; thesi 
calcareous plates are imbedded in the skin and perjforate( 
each with ten or fifteen holes, in one of which an anchor 
like spine is fitted with a hinge, by which it is erected o 
depressed at the will of the animal. 

These are best observed with the blackground illumi 
nation. 

SPICULES OF CHIRODOTA. 

Another species inhabiting the Mediterranean, and th 
plates remarkable for tteir deMcaA^ ^\kftdAS^^ \asss^\xi^. 
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CALCAREOUS SPICULES OF DORIS. 

The Doris is a soft-bodied animal, often called a sea- 
-ilug : it is one of the Nudibranch mollusca, having its 
"breathing organs outside its body, and likei a starry plume 
*«n its back. It is often seen gliding about in sunny rock- 
jools, or sheltered under loose stones — ^feeding on sponges 
* "id also on dead fish. The tongue is very beautiful, and 
been noticed amongst the palates. 

(calcareous skeleton of DORIS.) 

He skin appears to be strengthened by these calcareous 
picules as a kind of skeleton, and their position is better 
Tiewed when thus mounted. 

The shape of the spicules varies a little with the species. 

SPICULES OF GORGONIA. 

These slides present a variety of calcareous spicules, 

;iiich, when examined with the i-inch power and dark- 

^jrotind illumination, or simply with polarized light, show 

ious shapes and beautiful colours. They are found in 

ttie skin of the Gorgonia, and each species has its peculiar 

4ape and colour. 

Grorgonias are zoophytes; when drawn up from the 
ocean, as they live at a great depth, they look uke a shrub 
or small tree of bright salmon colour; the branches are 
qpotted with little depressions, but have no appearance of 
fie. If, however, it is quickly replaced in sea-water, a 
l.bvdy sight is seen — from every dot, on every branch, 
Qomes forth a living creature, flower-like, pearly white, and 
spreading forth a circle of delicate pinnae or filaments, edging 
aght petal-like tentacula. They are feeUng for their prey, 
and drawing in shoals of marine infusoria, like other 
zoophytes. When the animals die, the petals shrink in and 
the skin hardens, and these spicules are found in masses 
flffoughout. Some — ^the Gorgonia cmtata — have spicules 
shaped like double crosses; some are of a rick ^\M^\fc% 
fSacra crimson ; others again of golden \m.e e.NeaVj listo'"^ 
imnsmitted light and with moderate pov?eT. 
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SPICULES OF ALCYONIUM DIGXTATUM. 

These are likewise abundant in that polype so common 
in some parts of our coast, the caves at Tenby, and the 
Gouliot Caves in Serk, or are often washed up on the 
sea-shore after a storm. Fishermen call them dead men's 
fingers, and they do look like a large yeUow finger or 
thumb, tough and ugly, until, as with the Gorgonia, we 
replace it in sea-water, when the same kind of beautiful 
zoophytes appear from the multitude of little spots which 
stud the surface. These spicules give firmness to the skin, 
and form a sort of skeleton. 



SECTION OF ECHINUS SPINE. 

This beautiful purple or golden star, with fretwork and 
circles in many varieties, is a section or very thin slice of 
one of the spines of the Echinus, Sea-urchin, or Sea-hedge- 
hog, as it is sometimes called at^ the sea-side by fiishermen 
and boys, who either dredge them up from the depths of 
the ocean, on oyster-beds, or find them at low-tide in the 
crannies of rocks. There are many species; some very 
large and bristled over with small spines ; some exceeding 
small, scarcely larger than a marrowfat pea; others, again, 
about the size of a hen's egg, with fewer but much 
longer spines, the Cidaris. The common Echinus has no 
less than four thousand spines for its defence, the 
structure of each spine presenting these bieautiful varia- 
tions. The centre is usually occupied by a network, 
bounded by a row of what appear to be transparent spaces, 
but are really sections of those strengthening , pillars 
which run up the spine and form the exterior of every 
layer. Sometimes these sections of Echinus have annular 
bands, dividing a finely reticulated space, and some have 
hollow spaces. They should be seen on the dark illumi- 
nated ground with the dolteOi \e.Tv^, <3t >isfc ^"ssahQlic 
illummatovy when tlie effect is qvjit^ tdl^^^. ^^'Ci \^Nas| 
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the blue selenite the structure is better seen by polarized 
light. 

A short account of the animal to which this spine 
helongs may be interesting to those who cannot read its 
perfect history in the work of Forbes on the Radiata. 
It belongs to the same division as the Star-fish, the 
Holothurise, the Medusae, or Jelly-fish, the Intozoa, 
Polypes, and Infusoria, in all of which the external or 
internal parts radiate like a star, and which are therefore 
called the radiatse. In all these, but especially in the Star- 
fish and Sea-urchin, the parts are divided and formed by 
the number five in a most remarkable manner, and few 
things would afi^ord a pleasanter study than one of these 
sea-urchins, easily procured in every fish-market in London, 
or at the sea-side. The animal is easily killed in cold 
freshwater, and then the spines may be examined, with 
their curious ball and socket joint, so firmly fixed, yet so 
easily bending on every side at the will of the Echinus, 
who uses them not only for defence, but for burrowing in 
the sand. Between the spines are multitudes of minute 
organs, the uses of which are as yet unknown, called 

Sedecilarise; they are of three kinds, pearly white with 
otted and toothed beaks, and move about when the 
Echinus is alive, opening and shutting their trifid beaks 
IS if each had an independent life. 

They are beautiful objects mounted in balsam, and 
riewed with a low power. When the spines have been 
examined they are easily removed by dipping the shell into 
)oiling water and brushing them off; then fresh beauty 
ippears in the tesselated wall of that wonderful house 
)uilt up by the Almighty for the Sea-urchin according to 
I certain plan, and with such contrivance for its comfort as 
t is worth while to examine quietly. First we notice 
louble rows of very minute holes, dividing the shell into 
ive divisions ; through each hole a small sucker protruded 
)y which it walked, or attached itself to rocks or stones ; 
.860 of these suckers occupying each two of these pores. 
The plates between each double row of pores are studded 
rith the haUs wluch fitted into the 80c£e\i oi ^^dci ^^\cl^% 
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these fine plates are called ambulacral plates^ and are not in. 
one piece ; closely examined each plate consists of manjf 
smaller ones, no less than 300 of them in those five divi» 
sions, and again in the avenues between the pores there ar& 
300 more. 600 plates, besides the 4000 spines and count* 
less pedecilarise in the outward form of tne common Sea* 
urchin! 

The structure of the mouth is one which has long been 
the wonder and admiration of naturalists, and was com- 
pared by Aristotle to a lantern without a skin, from whence 
it has derived the name of Aristotle's Lantern. Again we 
see the number ^v^, in five jaws , each with a long sharp 
tooth converging in the centre, close to the mouth, and the 
framework of these jaws consists five times five pieces, 
moved by six times five muscles, working with great power 
the jaws of this little animal, who feeds on any dead fish 
or flesh it can attain, eating also young crabs with great 
greediness, and catching them with the suckers which 
surround the mouth. The opposite end of the shell is 
occupied by five ovarian plates, in each of which there is 
an aperture by which the eggs are excluded; they are 
strengthened by transverse bands inside^ and again sepa- 
rated hjfive smaller plates which bear each a httle red eye. 
The internal anatomy I shall not enter upon ; enough is 
written here to give much interest to the various sections 
of Echinus spines which we purchase as microscopic objects, 
and which are sbmetimes glanced at as very pretty crochet 
patterns. 

OBJECTS FOR THE POLARISCOPE. 
FOLASIZED LIGHT. 

The possession of a polarizing apparatus with a good 

microscope is a source of much gratification even to the 

unscientific, inasmuch as common substances are glorified 

*^ereby in a marvellous way. My parish boys declared 

J had no notion their cows' horn was so beautiful, and 

be of them wished audibly for a waistcoat like the elytra 
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of a Dyticus. However, the effect of polarized light is Hot 
only beautiful to the eye, but of real ase to the investigator 
of tissues, and in the researches of the pathologist, for by 
it, the true structure of organic bodies may often be made 
dear, when the ordinary white light has failed to develop it. 

Hardly in a concise manner can the question be an- 
swered, which is so often asked, ^' Why are these objects so 
coloured V and What is polarized light ? But I may briefly 
explain that rays of light reflected from a body under special 
conditions, or transmitted through certain transparent crys- 
tals^ undergo such change in their properties, that they arfr 
no longer subject to the same effects of reflection and re- 
fraction as before. 

The common ray of light may be compared to a glass 
rod smooth and white, uniform in texture, whilst the 
polarized ray is smooth on one side, rough and dark on 
the other. 

How it becomes so, requires too long a dissertation on 
the laws of light and colour ; but so it is. And when this 
polarized ray is either thrown upon or transmitted through 
various substances, it is either reflected, or absorbed and ex- 
tinguished according to the structure of the object presented 
to it. The most brilliant colours are developed by this 
process, especially in crystals, feathers, sections of quill, 
bone, hoof, horn. A good selection of these objects is of 
value to the microscopist. 

SELBNITE, 

which is a mineral substance consisting of crystallized 
hydrated sulphate of lime, when split into thin layers or 
laminae are very beautiful under pokrized light, and disks 
of blue or red selenite are used to enhance the colour of 
objects for the polariscope. There are many crystals and 
organic substances whose thickness is not suitable for the 
production of distinct colour, which when a plate of selenite 
is placed beneath them, exhibit a brilliant array of the most 
gorgeous hues. A good disk mounted in brass costs five 
shilKngs, but smaller ones may be obtained at Baker's for 
one shilling, and answer every purpose. 
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EHINOCBEOS HOEKT. 

A section of this beautif al and familiar object is a go^^ 
example of the effect of polarized Ught. By common ligi*^ 
we see a pale yellowish substance composed of horny fibr^^ 
interlacing and forming cells of concentric layers round ^ 
minute central point. All this is faintly visible; but sub^ 
jected to the action of polarized light, brilliant bands 9^ 
gold mark out the compartments, whilst the layers of bluay 
purple, or green, circle round a spot which probably cor- 
responds to the papillae of the cutis. 

^VHALEBONE. 

A longitudinal section exhibits the laminae of com- 
pressed cells on either side of the medullary cells, varied 
and beautiful in colour. The transverse section shows the 
large concentric cells and pigment granules yet more vividly 
bright. 

ELYTBA or DTTICUS. 

This exquisite preparation for the polariscope requires 
considerable time and care to give it the necessary trans- 
parency, for the exhibition of colour entirely depends upon 
the preparation. 

The elytra is naturally hard, black, ribbed, and dotted ; 
the structure scarcely visible. It must be soaked in potash 
for a month, then examined, washed, dried, soaked in tur- 
pentine, and finally mounted in balsam ; when nothing but 
the suckers of that same beetle can exceed it in colour. 
The richness of the golden ground, the blue and crimson 
spots on which the black cross of polarized light is seen, 
makes it a truly glorious object. 

Hairs from the leaf of a fern show like glittering stars in 
the dark blue, midnight sky. 

THE CUnCLB OP DEFfZIA LEAF 

shows the stellate siliceous hairs of all colours on the cel- 
lidar tissue. 
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SECTIONS OF QUARTZ 

give infinite variety and arrangement of colour. 



The following list of objects are specially for the polar- 
iscofe, and may be obtained at Baker's and at other opti- 
dans: 

Sections of bone. 
Hairs of animals. 
Hairs from plants. 
Fibres of Palm. 
Section of Vegetable Ivory. 
Papyrus. 

Palates of Whelk. 
Sections of Marble. 

Granite. 

Agate. 
Foot of Wasp. 
Elytra of Beetle. 
Section of Cuttle-fish bone. 
Crj'stals of Borax. 
Salicine. 

Cgllularia (Zoophyte). 
Gemellaria (Zoophyte). 
Sections of Infant Skull. 
Section of Tooth. 

Crystals of lodo-disulphate of Quinine. 
Oxalate of Ammonia. 



}9 

99 
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CHAPTER XIV. 

ANATOMICAL INJECTED PREPARATIONS. 

These beautiful and instructive preparations will be 
found most suitable objects for examination with a binocular 
microscope ; and as this little hand-book is intended for the 
non-medical and young students of Natural History, a 
description of the usual preparations shall be as brief and 
clear as possible. 

If the structure of a Bee^s tongue, or of a Cricket's 
gizzard, be interesting to us, and the spiracle of a Beetle 
and egg of a Fly be worthy of a place in our cabinet, much 
more so must be those organs of our own life upon which 
our health of body or of mind depend, and which in their 
elaborate workmanship and forethought prove how fearfully 
and wonderfully we are made. It is not a merely curious 
study, for if we did understand the mechanism of our body 
better we should not so recklessly peril its safety, by the 
careless folly of fashion or the unbridling of our passions. 

INJECTED PREPARATIONS 
Of Human Liver — Rabbit — Pig — Monkey, &c. 

These are either injected with cliromate of lead, ver- 
miliion, or, if for transparent injections, with Prussian blue 
and carmine. The sections give the lobular and inter- 
lobular vessels, sometimes the blood-vessels only, or the 
interweaving capillaries and hepatic vessels in different 
colours. 

The preparation before me of Sheep's liver is one of 

Topping's, presenting a beautiful series of radiating, minute 

vessels, in a mingled network of blue and carmine ; the 

stereoscopic effect detaches every cai^iUarY, and we look 

Mrou^A the delicate structure. 
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To appreciate tins preparation we most understand the 
action and office of the Liver. 

This organ is employed in abstracting from the blood 
that secretion called Bile, wliich is necessary to complete 
the process of digestion, though its precise mode of acting is 
still unknown. The liver is situated at the right side of 
the stomach, and at its lower end a large vein, called the 
portal vein, enters, charged w^th blood that it has received 
from the intesthial veins, returning with impure blood from 
various parts of tlie body. TJiis ])ortal vein is injected hluCy 
and has spread into those innumerable capillaries which 
distribute the blood throughout the liver, and in a most 
unusual way reunite and coalesce into a large cavity at 
the upper end of the liver, called the ve^ia cava. Through 
this channel the cleansed blood is propelled into the heart, 
to be afterwards sent through the lungs for further 
purification. 

The substance of tlie liver itself is made up of secreting 
cells and passages, called hepatic ducts (colour injected with 
carmine), with brandies terminating in enlargements, called 
hbeSi round which the capillaries spread. The bile with- 
drawn is poured forth through a third passage into the 
duodenum, or small intestine nearest the stomach. Here it 
mingles with the food, i)erforms the office assigned to it, 
and the superabundance passes on and away from the 
system altogether. 

VILLI. 
SmaU Intestines of Man — Monkey — Pig — Dog — Cat — Eabbit. 

Any of these will show the structure which absorbs the 
nutritive part of our food immediately after its leaving the 
stomach. We see in this preparation a crowd of papillae, 
covered with a network of vessels injected either with vermi- 
lion or chromate of lead. These are the villi, or minute pro- 
cesses of the mucous membrane of the small intestines ; two 
or more arteries are distributed to each villus, and from 
their capillaries proceed one, two, or more veins, which pass 
out at iie base oi eacJi villus. Also t\\et^ ^i^ Qiw;i. w. \sss^xft. 
hcteal vessels in each of these minute \'^\, «>jt^^$ik»j^\s.^ 
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network over the surface, interwoven with the capiUarieSi 
and absorbing the fatty part of our food, whilst the blood* 
vessels absorb the dissolved part of any kind. The villi 
are closely crowded in the small intestines, preventing the 
too quick passage of the food, which here receives the need- .| 
ful bile from the liver and pancreatic fluid. 
A transverse section of 

DU0DENU3I OF MOUSE 

gives a transparent view of the villi, in which both blood- | 
vessels and lacteals are distinctly visible. j 

THE LUNG. 

Human — Monkey — Bear — Puppy — Pip — Cat — Sheep^Fowl — Goose- 
Turtle— Rattlesnake — Frog— Tortoise. 

The usual sections of lungs of animals present the capil- 
laries of the veins charged with impure blood, woven in 
close netwoik around these bronchial tubes, which aerate 
the life-blood, and send it back pure and bright into the 
heart, to leap forth again throughout the whole living 
frame. The air we breathe is composed in every one hun- 
dred volumes of seventy-nine volumes of oxygen. It is the 
oxygen that gives life and is the essential agent, the 
nitrogen merely modifies its too energetic action, and when 
this tras comes into contact with the carbon contained in the 
blood of these fine capillaries, carbonic acid, deleterious and 
noisome, is the result, and we breathe it forth at every 
expiration. Then the sluggish purple blood brightens, and 
in vermilion streams flows on in a web of capillaries, which, 
if those of the lungs only Mere extended, would cover a 
space of 264jJ square feet, and the air-cells themselves 
number 600,000,000. This lung in a single year will 
have contracted and dilated 9,000,000 times, will have 
inhaled 100,000 cubic feet of air, and aerated more than 
3500 tons of our life-blood. 

If, however, we are looking at shdes of other than 
human lungs — the reptile, or the bird — we shall see modi- 
Scatioiis wisely arranged for t\\e \\a\i\l^ oi Xk^^ e.^'^-aivi^^. In. 
the lang of the I'owl or Pteasaixt, ^\\ \mm«v\^^ tlxvxs^^^ ^\ 
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ipillaries are exposed to the air by means of lobules or 
inglete, each of which has its own bronchial tube and 
rstem of blood-vessels. Each lobule has a central cavity 
iTTOunded by a soUd plexus of blood-vessels, which is not 
Dvered by any limiting membrane, but admits the air freely 
etween the meshes. 

In the lungs of Reptiles the respiratory surface is 
jrnied by the walls of an individual internal ceivity, with 
bin membranous wall, and simple, smooth expanse, except 
t the upper end, where the tracheal vessels enter, close 
overed with a network of capillaries, and these ramify over 
he surface, depressing it into sncculi or air-cells, each of 
diich has a capillary network of its own, very considerably 
ncreasing the surface of blood-vessels exposed thus to the 
lir. 

THE GILL OF AX EEL 

Brill present a beautiful object, and show how this external 
lung is adapted for life in another element than pure air. 
The laminae are divided into minute leafl(?ts, over each of 
which tlie finest possible web of capillaries is traced, and 
the strength of the muscular apparatus connected with each 
arch of laminae renews the fluid necessary for their perfect 
aeration, without the cilia, which is needful in the gills of 
Oysters, Mussels and Molluscs, also in the temporary gills 
of the young Water-newt. 

THE INJECTED FIN OF A TURTLE 

is an exquisite object, showing the blood-vessels like coral- 
branches gleaming in the water depths, less numerous, and 
therefore more distinct in form, than in most circulatory 
preparations. 

THE STOMACH OF A MOUSE. 

This is the best object for examination of and under- 
standing the structure of the stomach, as the section gives 
a transparent view of the gastric vessels and also of the 
pjloTic opejiing. 
I'he animal stomach is a strong mnsevA^x ^^e.^ e.<^\ii\^\ss% 
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of three separate layers or sets of fibres, which give it the 
power of contraction and dilatation. It is lined .with a 
mucous membrane, smooth and velvety when distended, 
hut loose and plaited when contracted. The internal sur- 
face is somewhat like honeycomb, with shallow cells, at the j 
bottom of which he the minute orifices of the gastric glands, j 
We see these glands looking somewhat like villi in the i 
injected preparation, but they are essentially different both j 
in structure and office. These tubular glands produce the ] 
cells containing the gastric juice whicli digests our food, i 
When the stomach is empty they are at rest and the ' 
orifice of each is closed, but no sooner does food enter the 
stomach than tlie cajnllaries surrounding each gland 
become excited, and the glands commence actively secreting 
an acid fluid, wliich oozes in minute drops from their open 
mouths and mixes with the contents of the stomach. 

Tlie pyloric opening is the passage into the duodenum ; 
during the first part of digestion it is completely closed, 
but as digestion progresses it relaxes more and more, suf- 
fering even undigested portions to go through it. 

THE SKIN. 

Injected portions of the skin usually show the fibro- 
cellular tissue called the corium, elastic, yet dense and 
tough, beneath which lie the important sweet-glands, the 
hair-follicles, and the ])apillse. The web that we see is com- 
posed of fat-cells, blood-vessels, absorbents, and unstriated 
muscular fibre. 

SECnON OF PALM OF THE HAND Oil FOOT OF CAT — DOG 

MONKEY. 

This will show the cutis above and the papillse beneath, 
forked or trifid with loops of capillary blood-vessels. The 
papillae are not all furnished with nerve-fibres ; many of them, 
have merely blood-vessels for the supply of the epidermis, 
and those which possess nerve-fibres are usually destitute of 
blood-vessels. The sensory papillse contain a peculiar 
'' axile body,'^ or bundle of fibrous tissue, upon which the 
nerve-fibre terminates. 
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If you do not mind snipping a papilla from your own 
tongue with a sharp pair of cun-ed scissors and soaking it 
in a solution of soaa for a few minutes^ it becomes trans- 
parent and the nerve-fibres are distinctly seen. In some 
sections of the skin, hair-follicles are visible, and the 
foot of the Cat exhibits these. In other preparations the 
sweat-glands are shown, which are long tubes coiled into a 
knot near the closed end, and a straight or spiral duct 
piercing the skin at the surface between the i)apill». These 
glands are most numerous as well as large in the palm of the 
hand there are 2736 in each superficial square inch; 
upwards of two millions in the whole body, carrying off car- 
bonic acid and water as well as various otlier substances 
superabundant in the system-chloride of sodium, muriate 
of animonia^ phosphate of soda, lactic acid, and carbonate of 
lime. 

The lower animals, more particularly the naked Am])liibia 
as Frogs and Toads exhale carbonic acid gas most abundantly 
by the skin, and respire also, absorbing water as well as air, 
by means of the sudoriparous glands. 

THE SKIN OF THE TOAD 

is very interesting, for it shows not only the network of the 
capillaries^ but the pigment-cells beneath. 



CILIAEY PROCESSES. 
THE EYE OP THE OX. 



This is a magnificent object, exhibiting the blood-vessels 
of the choroid membrane and ciliary processes. 



THE EAK OF A MOUSE. 



A really beautiful preparation, showing the cartilage-cells 
and the structure of the mouse's hair, also the injected 
arteries and veins. The cartilage-cells are simple in this 
part of the body, resembling the parenchyma of vegetables, 
and the substance is without blood-vessels, being nourished 
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bv those which spread over them in the enveloping mem- 
brane of the ear. 

They are the lowest order of animal cells, like the Algse 
of tlie vegetable kingdom, without vessels of any kind, and 
nourished by inhibition. 

THE TOE OF THE WHITE MOUSE. 

A xery popular object, and worthily so. If the section is 
thin, transparent, and perfect, it will show the structure 
and position of the nail, the corium, and papillae beneath ; 
the joints and shaft of eacli bone.of the toe, with its attendant 
arteries and returning veins ; also the hairs, with bulb and 
follicle to each. In these hairs the outer cortical or invest- 
ing membrane is distinctly seen, banded or crossed in the 
centre with a double row of medullary cells. "V\Tien these 
last two slides have been looked at with a low power, 
examine further with a half-inch. 



I 



INJECTED PREPARATIONS. 
THE KIDNEY. 



Tlie Eabbit or the Cat gives an excellent preparation of 
tliis organ. 

The whole substance of the kidney is made up of urinary 
tubules, with attendant arteries and veins. These tubes or 
passages are lined with cells like paving-stones, called 
^' epithelial cells,^^ and those round bodies injected blue or 
crimson are the Malpighian tufts, or terminations of a 
tubule, into which an artery runs and twists about, forming 
a plexus of minute blood-vessels, ultimately uniting to a 
single outgoing or efferent vessel, which branches off again 
into a capillary network, situated in the cortical or outer 
substance of the kidney. These solitary efferent vessels are 
like the portal-vein system of the liver, both serving to 
convey blood between ttoo capillary systems. The inter- 
stices between the blood-vessels, nerves, and tubules of the 
kidnej are occupied by areolat tissue. 
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TOXGUE. 
Human — Monkey — Dog —Cat — Mouse. 

Tf a perpendicular section of the human tongue be 
obtained, we shall see that it consists of a free surface, 
covered with structures analogous to those of the skin, a 
cutis or carium, on which are placed paj^iHce, which are 
more developed in the rough tongue of tlie Dog and the 
Cat than in the human subject; consequently an injection of 
the dog's tongue is a more beautiful object. The fungi- 
form papiHsB spread out in looped capillaries, whilst on the 
surface oeneath is seen an intermediate plexus of minute 
vessels. The artery and its vein are distinctly visible in 
each papilla, with the attendant nerve. 

THE BllAIN. 

Cat — Rabbit — Mouse, &.c. &c 

OR, SECTIONS OF SPINAL CORD OR GANOLIA. 

We touch any slide of Brain reverently, for we stand 
here upon the border-land between the visible and the 
invisible, the known and the unknown, whether it be of 
animal instinct or human reason, whose seat lies here. 

Beauti&l are these dehcate capillaries, spreading round 
and over each convolution of the brain ; strange are these 
stellate fwrns of nerve-corjDuscles imbedded in a dimly- 
shaded or granular substance. Nerve fibres ramify and 
interlace — ^nerve force flies along each fibre witli immea- 
surable velocity. We know that, chained within this 
complex nerve system, the livin(ji soul goes to and fro in 
contact with the outer world, upon the countless paths 
which issue from tlie twdve pair of cerebral nerves and 
thirty-one spinal nerves ; each of these have a double fibre 
of sensation and of motion ; they are separate, yet sheathed 
together ; if we cut one of them, the power of movement is 
gone, whilst sensation remains ; if we cut the other, then 
convulsive, irregular movement stirs a limb which ca^" 
longer feel. We know that, fLashixYg itom ^JcL'i W 
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dweller within that little brain, instinct or intelligence 
governs the whole of this material frame. We have learned 
works on the phenomena of motion or the physiology of 
the nerves, theories plausible and wild concerning this 
organ of the mind, and we feel keenly how very slight a 

{'ar may trouble for ever the right action of the intellect; 
)ut we really have little knowledge beyond the mere struc- 
ture of the Brain, and we gaze wistfully, it may be, at the 
most difficult of all preparations to prepare satisfactorily. 



All these preparations may be procured at Baker^s, from 
fifteen pence to two shillings each. 
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CHAPTER XV. 

SLIDES OF CRYSTALLIZATION. 

These are beautiful polariscope objects, and extremely 
TLsefol to the young student as first lessons in crystallo- 
graphy, and incentives to experimental knowledge of the 
various forms of mineral substances. Crystals are con- 
stantly met with in the examination of both animal and 
vegetable tissues ; it is therefore necessary to become ac- 
quainted with the most common forms, if we use our micro- 
scope understandingly. 

In the cuticle of onion we find crystallized oxalate of 
lime ; in rhubarb also, but varied in form, as it is combined 
with tartaric, citric, or malic acid. Every crystallizable 
mineral substance has a definite form of crystallization, and 
often many accidental or secondary forms. Carbonate of 
lime — a substance well known as forming chalk, marble, &c., 
and abundant in animal structure — is found in hundreds of 
secondary forms ; in groups of radiating needles, in hexa- 
gons, in rhombohedral forms, as in the shell of the Oyster ; 
thus the perfect knowledge of the laws and accidents of 
crystallization is a deep study ; in fact, it is to mineralogy 
what mathematics is to common arithmetic, and cannot be 
entered upon in a mere catalogue of slides. 

The following preparations are recommended for beauty 
and utility, when examined with polarized light ; a plate of 
selenite is frequently indispensable for the display of colour 
and accurate observation of outline. 

SELENITE 

is itself a form of crystaUization ; native crystallized hy- 
drated sulphate of lime, called also satin gypsum or quarry- 
glass. It is found in the quarries on Shotover-hill, Oxford ; 
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but the finest crystals are met with at Montmartre^ net 
Paris. 

The primary form is that of an oblique rectangular prisn 
with ten rhomboidal faces, two of which are larger tha 
the rest. 

It is split into thin laminae^ and mounted on glass slide 
for the polariscope, and upon the thickness of the film d< 
pends the colour. 

The following list of crj'stals may direct the student 1 
many interesting specimens : — ^ 



Acetate of Coi)per. 

Acetate of Manganese. 

Acetate of Soda. 

Acetate of Zinc. 

Acetate of Lead. 

Agate, transparent sections. 

Alum. 

Arseniate of Potass. 

Bicarbonate of Potassium. 

Bichromate of Potassium. 

Borax, or Birate of Soda* 

Boracic Acid. 

Bismuth. 

Carbonate of Potass. 

Carbonate of Lime, 

Carbonate of Soda. 

Chlorate of Potasa. 

Chloride of Barium. 

Chloride of Cobalt. 

Chloride of Sodium. 

Deut-iodide of Mercury. 

Citric Acid. 

Granite, transparent sec- 
tions. 

Hydrochlorate or Muriate of 
Ammonia. 

Iodide of Potassium. 

Iodide of Quinine. 

♦ These are moimted for the Po\an8co^e\i^ 'i&.T.Ta^^m^, 



Nitrate of Ammonia. 
Nitrate of Baryta. 
Nitrate of Bismuth. 
Nitrate of Copper. 
Nitrate of Soda. 
Nitrate of Uranium. 
Oxalic Acid. 
Oxalate of Lime, 
Oxalate of Ammonia. 
Oxalate of Potass. 
Oxalate of Soda. 
Phosphate of Ammonia. 
Phosphate of Soda. 
Salicine. 

Sulphate of Ammonia. 
Sulphate of Copper (Bli 

Vitriol). 
Sulphate of Iron. 
Sulphate of Magnesia 

(Epsom Salts). 
Sulphate, of Soda. 
Sulphate of Zinc. 
Sulphate of Nickel. 
Sulphate of Cadmium. 
Tartaric Acid. 
Uric Acid. 
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The formation of crystals under the microscope may be 
watched with the greatest facility. A little common salt 
(chloride of sodium) dissolved in water, and a drop of the 
solution placed on a glass slide gently heated over a spirit 
lamp^ or by applying the comer of the shde to the candle, 
▼ill show the formation of crystals m primitive cubes, ter- 
minated by quadrangular pyramids. The water slowly 
evaporates, and the atoms held in solution retui'u to their 
natural form. 

ACETATE OF COPPER 

is made by dissolving common verdigris hi excess of diluted 
acetic acid, and when crystalHzed on the slide will exhibit 
the phenomena of dichromism or double colour, deep blue 
and yellowish green. 

SULPHATE OF COPPER. 

Blue vitriol dissolved in water, and likewise treated with 
a gentle heat, will show the formation of beautiful blue 
crystals in oblique rhomboidal prisms. 

ALUM 

does not polarize, but gives crystals of the octohedral form, 

OXALURATE OF AMMONIA. 

This is most beautiful in the formation of its crystals ; 
they appear on the shde as circular discs or very flat spheres, 
consisting of minute needles radiating from the centre, and 
sometimes projecting beyond the circumference of the disc. 
Without the selenite stage these discs are like brilhant 
Uttle white stars, traversed by a black cross ; with the sele- 
nite they are splendid objects, the colours often disposed in 
concentric rings, 

MUREXIDE OR PURPURATE OF AMMONIA 

IS an artiScinl product of the decomposition of uric acid. 
The crystals are ifattened, short, {ouT-s\AfcOL^\\^\Si^,<^l\sry^^ 
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ruby red by transmitted common ligbt, and the two broad 
surfaces are emerald green by reflected light. 

HYDROCHLOKATE OR MURIATE OF AMMONIA. 

This salt crystallizes in cubes^ octohedra^ and trapezohedra. 
A very little of the powdered salt dissolved upon a sKde 
and heated gives a beautiful exhibition of feathery crystals 
darting acroi^s the field of sights and breaking into stars and 
crosses. They do not polarize. 

OXALATE OF AMMONIA. 

This is obtained by neutralizing a solution of oxaUc acid 
with ammonia or its carbonate, and evaporating, which 
gives long, slender needles belonging to the right rhombic 
])rismatic system, and very brilliant crystals under polar- 
ized light. 

SALT OF BRUCIA. 

Using a solution of annnonia with certain salts will give 
an infinite variety of beautiful crystals ; for instance, a 
little salt of brucia, diluted and mixed with ammonia, will 
produce delicate star-like groups of crystals; and if a 
solution of sulphocyauide of potassium is used instead of 
ammonia, the crystals are more feathery, and resemble 
sheaves of brilliant little lances. 

Solution of hydrochlorate of strychnine with ammonia 
gives an immediate precipitate of minute prismatic crystals, 
well defined. 

A solution of quinine with ammonia gives a perfectly 
amorphous precipitate ; with sulphocyauide of potassium it 
gives very pretty, irregular groups of circular^crystals ; but 
it is well to allow twenty-four hours for the formation of 
these, as if hurried they are extremely minute, and not so 
perfect. 

lODO-DISULPHATE OF QUININE. 

This is sold prepared for examination; the crystals 
possess a more intense polarizing power than any other 
known substance. They are difiOicult to mounts though the 
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fonnation is an interesting process, and may be attempted. 
The salt is prepared by dissolving disulphate of quinine in 
strong acetic acid, warming the solution, and dropping into 
it an alcoholic solution of iodine in small quantities at a 
time, and placing the mixture aside for crysLallization. 
They dissolve in hot alcohol, but are not soluble in cold 
alcohol or ether. 

To prepare for mounting, a little of the Kquid containing 
the crystals should be placed on the shde, and the liquid 
removed with blotting paper. When the crystals are dry 
the Canada balsam, previously made thin with ether, may 
be apphed mthout Iteat, 

BORAX, OR BI-BORATE OF SODA, 

' is soluble in twelve times its weight of cold and twice its 
weight of boiling water, and crystallizes in very perfect 
forms of oblique octohedral prisms. Dissolved in alcohol, 
and dropped on a shde, it crystaUizes immediately. 

BORACIC ACID 

is the acid of the salt borax, and is prepared by mixing 
three parts of borax dissolved in twelve parts of boiling 
water with one part of sulphuric acid. 

When a little phosphoric acid is added to the .boracic 
acid, and the solution dropped upon a shde, then laid upon 
a warm iron plate, most beautiful discs are obtained, which 
exhibit the cross and coloured rings under polarized light. 

Trom the simple solution of boracic acid we obtain 
crystals belonging to the doubly oblique prismatic system, 
having two optic axes. Sometimes, when rapidly crystal- 
lized, the boracic acid forms arborescent crystals on the 
shde. 

SULPHATE OP MAGNESIA. 
{Epsom Salts,) 

The solution will deposit crystals belonging to the 
rhombic system, and varying in form according to the 
treatment in crystallizing. They polarize briUiautly with 
the selenite stage. 
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AMirONIO-PHOSPHATE OF MAGNESIA 

is a salt frequently met with in animal secretions which 
have undergone decomposition ; they belong to the rhombic 
system, but their varieties are endless. Stellate and pen- 
niform crystals are frequently found in urine. 

URIC ACID, OR LITHIC ACID. 

This acid abounds in animal secretions, in the excrement 
of birds, serpents, &c., and the urine of mollusca and 
carnivorous mammalia. The crystals belong to the right 
rhombic prismatic system, but are various in form and size. 
They polarize light splendidly. 

NITRATE OF POTASH, NITRE, OR SALTPETRE. 

This salt is dimorphous ; it crystallizes in various forms, 
but they all belong to the right rhombic prismatic system ; 
sometimes six-sided prisms with dihedral summits are on 
the slide, and sometimes obtuse rhombohedral crystals, resem- 
bUng those of nitrate of soda ; but they all polarize, and 
exhibit, the phenomena of analytic crystals. 

Analytic crystals are those which possess the power of 
analysing light, like the tourmaline used in the ordinary 
polariscope. 

SALICINE, 

an alkaloid extracted from the bark of tlie willow tree, and 
crystallizing in beautiful forms, either in discs exhibiting 
the cross and concentric circles of colour, or in prismatic 
crystals in stellate and irregular groups, polarizing ad- 
mirably. 

NITRATE OP SILVER, 

crystallized on a sKde, shoots over the glass in most bril- 
liant feathery crystals, and \a ^\^o %. ^^\^\i.AxviL Qfe,\<^^t. v\awed 
with a spotted lens or pataboViG xeS^OicXox, 
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I KECOMMEKD THE POLLOTOf G OBJECTS AS THE CONTENTS 

OF A GOOD EDUCATIONAJi Box : 

: . Caticles of Lily, Candytuft, and one or two others, to 
show cells and stomata. 

Cuticle of Indian Corn, or Equisetum, to show siliceous 
cnticle. 

Cuticle of Hyacinth, to show raphides. 

Cells of spiral fibre. 

Scalariform vessels. 

Starch grains. 

Hairs of Deutzia leaf. 

Scales on leaf of Elseagnus or Tillandsia. 

Pollen of Hollyhock or Mallow. 

Stamens. 

Sections of wool, Endogens and Exogens. 

A capsule of Moss. 
■ Spore-cases of Eem. 
• Elaters of Equisetum. 

Elaters of Jungermannia. 
'. Leaf of Moss or Jungermannia. 

Specimens of Eungi. 

Mould, Arsyria, Phragmidium, or Puccinea, blight of 
Wheat. 

Heads of Insects. — ^Bee, Wasp, Beetle, Butterfly, Hyme- 
noptera. Blow-fly, Panorpa, Tipiia, to show the tongues an4 
eyes, and study them comparatively. 

Antennae of Syrphus, of Cockchafer. 

Leg of Dytiscus, Gyrinus, a Fly, a Beetle, a 
Saw-fly. 

Wing of Wasp, for hamuli ; wing of Syrphus, of Hemip- 
tera, of Moth, to show scales. 

Spiracles of Dytiscus; Trachea of ditto, or Silkworm; 
Aerating leaflets of LibeUulse, or Ephemera. 

Sting of Wasp or Bee, of Gnat, of Horse-fly. 

Elytra of Diamond-beetle, of Hemiptera. 

Saws of Saw-fly. 

Egg of Breeze-fly. , 

Acarus of Sugar. 



U2 

Palate of Whelk and Helix, Limpet, Doris. 

Zoophytes. — Sertularia, Laomeda, Notamia, Gemellaria, 
Cellularia, Flustera, Plumularia. 

Sections of Bone and Teeth. — ^Haman bone, reptile bone ; 
one of fish, of bird, of quadruped. 

Hairs of Animals. — ^Elephant, Mouse, Bat. 

Spicules of a Sponge. 

Spicules of Gorgonia and Holothuria. 

Section of Echinus spine. 

Infusorial Earths, three or four specimens, especially 
Discs from Guano and Naviculse. 

Sea-weeds, GaUithamum. 

Ptilota Polysiphonia. 
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ACABI, or Ticks, 153 
Achyla prolifera, 57 
Achnanthes, 50 
Aetinocyclus; 53 
Alcyonlum spicules, 220 
Amphitetras, 52 
Anagallis, 22 
Apbis, 113 
Aphidins avense, 122 
Araehnida, 63 
Arachnoidisciis, 52 
Asteromphalus, 54 
Asilus, 140 

Anatomical preparations, injected, 
226 
Liver, hnman 226 
Pig, 226 
Monkey, 226 
Rabbit, 226 
Villi, Man, 227 
Monkey, 227 
Pig, 227 
Dog, 227 
Cat, 227 
Babbit, 227 
Dnodennm of Mouse, 228 
Lung, buman, 228 
Monkey, 228 
Bird, reptile, 228 
GiU of Eel, 229 
Fin of Turtle, 229 
Stomacb of Mouse, 229 
Skii^230 

Section of palm or foot, 230 
Skin of Toad, 231 
Ciliary processes, 231 
Eye of Ox, 231 
Ear of Mouse, 231 
Toe of Wbite Mouse, 232 
Kidney, 232 
Ton^rue, 233 
Brain, 238 



I Antenns, 83 

of Cockchafer, 84 
of Nitidularia, 84 
of Hydropbilus, 84 
of Elater, 84 
of Wild Bees, 85 
of Saw-flies, 85 
of Blow-fly, 86 
of Bee, 86 
of Ichneumon, 86 
of Argynnis, 86 
of Dragon-fly, 87 
of Silkworm moth, 87 

Baoillabia, 50 
Balsam, Canada, 25 

spiral fibre, 23 
Bee, head of, 68 

stmg of, 103 

antennsB, 86 

leg, XOO 
Beetles, anatomy, 107 

classification, 106 

wings, 108 

mouth, 80 

elytra, 108 
Bibeo, 133 
Brain of insects, 75 
Brachinus, leg, 81 

mouth, 81 
Blow-fly, tongue, 71 

antennsB, 86 

wing, 92 
Bone sections, 210 
Bone-cells, measurement of, 212 
Borborus, 145 
Bug, 112 

field, 112 
Butterfly, tongue of, 70 

Cathebetbs, 110 
CeUa, a\in^ ol,\^ 
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^1 Celb. rantenU, 14 


CnticleofOnoHniB,20 


^H tal.lS 


of Opantia. 20 


^H spiral, 2S 


of Hyaeiuth, 21 


^^H CeraphrDii, 122 








^B Omei, 112 


DBBHiBlACKa;, 54 


^H Chelifer, 1G6 


Volvox globnta, U 


^^1 CbelymorphH, 122 


Clostarimn, 55 


^H Coccinella, 110 


Diatoma(«a:>, 48 


^H Coniferoiu wood, 2B 


fossil, 47 


^H ConforvH, 50 


raetDt, 48 


^M ChloTops, 136 


NaviralB, 48 


^H CloBtermm, 57 






Mdoseiio, 49 


^H Cricket's tongaa, 78 
^M gizi:anl,78 


Achnanthes, 50 


Sjnedra, 60 


^H «iDc.9& 


BadllaHa, 50 


^1 Cr^italUiiatioD. S3S 


Goaiphonema, 51 


^H CrygtiU of Selenibe, 235 


Licmophora, 51 


^H Acetate of rapper, 237 




^^H Sulphate of copper, 237 




^1 Alam. 237 


Bic1dulpliia,61 


^M Oialurate of sinninniH, 237 


letlimia obliqui, SB ' 








Hellopdta, 53 


Hydroclilorate of ammoniH. 


Actiuoeyclra, 53 


238 








^B Salt Dfbram, 238 


CosL'iiiodiaciia, 54 


^L lodidi-sulphate of quiitine, 


Dolichopus. 133 


■ 238 






EcimnrB bpinb, section of, 220 


^M Boradc add, 239 


Egg of lEstrUH, oc Bot-fly, 91 


^H Sulphate of magneda, 239 




^H AmiDunio-phofiphate of mag- 


of EquiMtom, 41 


^1 nesU, 2-10 




^M Uric ncid, 240 


Empis-fly, 140 


^M Nitrate of potash, SIO 


Entojoa, 157 _ 


^M Snliciue, 2W 


J 


^H Nitrate of silver, 2-10 


i-EBN (spore cases), 89 ■ 


^1 Cuckoo-spit, 114 


Flen, human, 150 H 


■^ Ciilei pipieoB. 125 


Pjgidium, 151 ■ 


Cuticle and stomata, 16 


Hde,151 ■ 


CuKcIeofyueca,18 


Fowl. 151 ^M 


of Aloe, 18 


Pigean, 151 ^H 


of Dentzia scabra, 18 


Bat, 151 V 


^_ of Amaryllis, 19 


Cat, 151 ^ 


^L of Indian uocn, 19 


rootofSjphu9,99 


^H of Ssccalobium, 19 


Djtiacus, 100 


^M ofEinagnaa, 19 


\ '»JaK?,\Sft 
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oot of Bee, 100 
oraminated Shells, 203 
ossil Coniferous Wood, 35 
onaria, 38 
ungi, 42 

Puccinea, 42 

Blight of Wheat, 43 

Uredo foetida, 44 

(Ecidim, 44 

rEHMULES of Sponge, 208 
rrammatophora, &1 
Irantia, 209 
jyrinus, 101 
romphoxnena, 51 

Iaibs of plants, 15 

animals, 215 
3air, human, 215 

Dormouse, 215 

Mouse, 215 

Mole, 215 

Bat, 216 

Elephant, 216 

Camel, 216 

Reindeer, 216 

Omithorhynchus, 216 

Dermestes, 216 
Elalteres of Diptera, 147 

Blowfly, 148 

Tabanus, 148 
laliplus, 111 
lead of Conops, 74 

of Bhingia, 75 

of Drone-fly, 76 

of Eristalis, 76 

ofTipula, 76 

of Limnohia, 77 

of Hemerobius, 77 

of Panorpa, 77 
elophorus, 109 
emiptera. 111 
ilara, 142 
yphidius. 111 
ymenoptera, 115 
ydrachnida, 157 
olothuria spicules, 218 
arvest bug, 156 

mNSUMON Fly, 120 
Microgaater, 121 



Ichneumon Ephedras, 122 
Infusorial Earths, 54 
Insects, classification of, 60 
Isthmia obliqua, 52 

Lsa of Gyrinus, 101 

Brachinus, 102 

Anchomenus, 102 

Calathus, 102 
Leptis, 138 
Licmophorse, 51 
Limnobia, 77 
Limpet tongue, 171 
Lonchoptera, 133 
Louse, human, 152 

bird, 153 

rook, 153 

Meloseiba., 49 
Melophagus (sheep tick), 154 
Microgaster, 121 
Microscopic moths, 159 , 
Nepticula aurella, 160 

malvella, 160 

prunetori, 161 

trimaculata, 161 
Ceriostoma, 161 

sdtella, 162 
lithocoUetis syhrella, 162 

schreberella, 162 

trifasciella, 162 

Hortella, 163 

Boboris, 163 

Amyotella, 163 
Gracillaria sivedereUa, 163 

syringella, 163 

gryphipennella, 168 
Omix guttea, 168 
LithocoUetis scabiozdia, 164 
Glyphipteryx i^irasoneUa^ 164 
Heaid of Ochsenheimeriaf 164 

Hutella, 165 

Coriscom, 165 
Moss, 85 

Mouth of Beetle, 79 
Calathus, 81 
Brachinus, 81 
Onthophagus, 81 
Anchomenus, 82 
CrloCferifi, 82 
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Mouth of Stenoptema, B3 


Pollen, Hollyhock, 26 


KxvjcuiM. 49 


Passion-flower, 26 
(En others, 26 


Nnmmnlite., 206 


Epibbinin,26 
TnUp, 26 


Necteribi*, 206 


Ofouxza. 136 


ProhoBtis of Bee, 68 




of Wasp. 69 


OperenUna.20.1 
OrUtolites, 806 


ofBntterflj, 70 
of Blow-flj, 71 
of Tsbanus, 71 


PlliTBS OP MOLLPBCS, 1G6 


of Oaat, 73 


Helii pomatitt, 166 


of Asllns, 73 


Aspersa, 167 


of Empia, 74 


fiortenaia, 167 


oflKoctria,74 


KemoraliB. 167 


of Conops, 74 


RofeMeiiB, 168 


0fRhingi8.7S 


TiTgata. 168 


Ptyohoptera, 129 


Nitido, 169 


Puccini-, 42 


Lim« (sins), 167 




WTiBlli, 168 




Purparen, 169 


RiPHtBBB, 21 


Naw«,169 


Reduvins,arbedbug, U 


Trwhus, 169 




crsssiis, 170 


Salt of Brucria, 238 


Perhrinkle. 170 


Saw-fly. IIB 


Ealiotes, or Anmer, ITO 


Scatophigo, 130 




Sealnriform vessels. 26 


AplymB, 171 


Set-K Poppy, 30, 


DoriB, 171 


Sneet-willism, 30' 


Limpet. 171 


Silene, 30 


Cbitou, 173 


OrcWa, 30 


Nevite, 172 




Lymnena, 172 
pWorbis, 173 




Fucua, 191 


Palndina. 173 


CaUithftmnion, 198 




Ceramium. 194 


KTMitea, 150 


Ptilotn ptnmoBS. Ift 


Pbbmzed light. 222 




Solenit«,225 


Polyaiphonia, 196 


Rhinoceros horn, 224 




Whalebone, 224 




Elyt»dyti8cn9.224 


Oracillaria, 197 


Cuticle of Deutzia leaf, 2M 


Lanrentia, 1B8 


Section of Quartz, 226 


OdonthHliB, 199 


List of pol&riiinB objects, 235 




Phora, 138 




Phragmidium. 42 


Rhodomela. 200 


Plenrosigiafl, 49 


Spyridia, 200 


PoUen. 29 


t^ffi^nsHm.,^!^ 


mUoff, 2S 


\ ■aiiE^TO™*.,^^- 
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Seaweeds^ Dasya, 201 

Dasya arbnscula, 201 
occelata, 202 
venusta, 202 
Scales of Butterflies, 96 

Morpho Menelans, 96 

Polyammatns, 97 

Hipparchia, 97 

Pontia brassica, 97 

Silkworm moth, 98 

Lepisma, 93 

Diamond beetle, 99 
Selenite, 223 
Sepedon, 145 
Sepsis, 146 
Spider's foot, 64 

spimiaretS) 65 

eyes, 66 

jaws, 67 

palpi, 67 

epidermis, 67 
Spicules, Synata, 218 

Chirodota, 218 

Holotburia, 218 

Doris, 219 

Gorgonia, 219 

Alcyonium, 220 
Spiracles of Insects, 87 

Dytiscas, 87 

Cockcliafer, 88 

Fly, 88 

Tipula, 89 

Water lavae, 89 

Ephemera, 89 
Sponges, 207 

spicules of, 207 

gemmules of, 208 
Stenopteryx, 155 
Stamens, 29 
Spiral fibre, 23 
Spiral cells, 24 

of Oncidium, 24 

of Collomia, 24 

of Balsam, 25 

of Sphagnum, 25 
Stings of Wasp or Bee, 103 

of Gnat, 103 

of Tabanus, 103 
Syrphus (fly), 143 

(foot), 99 
Sjmedra, 60 



TABAirrs, head of, 71 
Teeth, sections of, 213 
Tenthredo, 115 
Telephorus, 105 
Ticks, or mites, 153 
Tick, sheep, 154 
Thrips, 115 
Tipula (head), 76 
Tracheffi, 87 

of Dytiscus, 87 
Tongue of Insects — See Proboscis 
and Head, 68 

TJbedo foetida, 44 
Uric acid, 240 

Velia rivulorum. 111 

Watbb-mites, 157 
Wings of insects, 91 

of Scatophaga, 91 

of House-fly, 92 

of Blue-bottle fly, 92 

of Syrphus, 93 

of Midge, 93 

of Gnat, 94 

of Coleoptera, 95 

of Cricket, 95 
Wood, section of, 32 

Buscus, 32 

Whanghm cane, 32 

Asparagus, 32 

Hazel, 32 

Cedar, 83 

Fine, 38 

Yew, 88 

Vegetable ivory, 34 

Cocoa nut, 34 

Snake wood, 34 

Zoophytes, 174 

Sertularia pnmila, 176 

polyzonias, 177 

operculata, 177 

rosacea, 177 
Laomedea geniculata, 178 

dichotoma, 178 
Flumulariacristata» 178 

^EJcata, 179 
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Zoophytes — 

Membranipora, 181 
Lepralia, 182 

OattysB, 182 

hyalma, 182 

mtida,182 
Alecto, 182 

Gemmellaria loriculata, 185 
Notomia bursaria, 186 
Cellolaria ayicnlaria, 186 
Flnstra tnmcata, 186 

chartaoea, 187 



Cellalaria reptans, 187 

cUiata, 188 
Serialaria lendigera, 188 
Crisia ebumea, 188 

comnta, 188 
Freshwater Zoophytes, 183 

Statoblasts, 183 

Plmnatella repens, 184 

PftladiceUa, 185 

Lophopnsy 185 

Alcyonella, 185 

Cristatella mocedo, 18( 
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